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Fig.  1. — Casal's  illustration  of  cutaneous  lesions  in  pellagra. 
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PELLAGRA  AND  SOME  OF  ITS  PROBLEMS/ 
By  James  Nevixs  Hyde,  M.D., 

PROFESSOR   OF   DISEASES   OF  THE   SKIX  IX   THE   RUSH   MEDICAL    COLLEGE   IN"   AFFILIATION    WITH 
THE   UNn'ERSITT   OF   CHICAGO. 

Extended  research  on  the  part  of  scientific  men,  physicians 
and  others,  in  the  several  countries  of  Europe  where  pellagra  has 
long  prevailed,  has  resulted  in  the  production  of  a  literature  that 
is  as  vast  as  it  is  illuminating.  The  relatively  recent  appearance 
of  the  disease  on  this  side  of  the  Atlantic  has  awakened  a  special 
interest  in  the  subject,  not  merely  among  American  observers, 
but  also  among  authorities,  both  Italian  and  English,  who  have 
learned  with  no  little  surprise  of  the  new  chapter  to  be  written  in 
this  century  on  the  history  of  the  disorder.  In  the  limits  of  the 
present  paper  only  the  briefest  reference  can  be  made  to  the  lal)ors 

»  The  record  of  neurological  symptoms  in  the  patients  described  in  this  paper  was 
made  by  Peter  Bassoe,  M.D.,  assistant  professor  of  nervous  and  mental  diseases  in  the 
Rush  Medical.  College;  and  the  record  of  blood-findings,  including  the  bacteriology  in 
nine  patients,  was  made  by  D.  J.  Davis,  M.D.,  instructor  in  patliology  and  medicine  in 
Rush  Medical  College.  The  author  is  greatly  indebted  to  these  gentlemen  for  these 
reports,  and  desires  to  express  his  thanks  to  Dr.  J.  W.  Babcock,  physician  and  superin- 
tendent of  the  State  Hospital  for  the  Insane,  Columbia,  South  Carolina,  for  the  privilege 
of  examining  pellagra  patients,  both  public  and  private,  during  the  session  of  the 
National  Pellagra  Conference  held  in  that  city  on  November  3  and  4,  1909;  and  unites 
with  his  collaborators  in  acknowledging  obligations  to  Dr.  George  A.  Zeller  and  Dr. 
George  Michell,  of  the  Peoria  State  Hospital  for  the  Insane,  Bartonville,  Illinois,  for 
permission  to  obser\-e  and  make  special  study  of  pellagrous  patients  in  that  institution; 
also  to  Dr.  V.  H.  Podstata,  superintendent  and  physician  of  the  Hospital  for  the  Insane 
at  Elgin,  Illinois;  and  to  Dr.  L.  J.  Pollock,  physician  of  the  Cook  County,  Illinois, 
Asylum  for  the  Insane,  for  the  opportunity  of  making  examination  of  other  pellagrous 
patients  in  these  institutions. 
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of  the  authors  whose  names  have  been  identified  with  the  study  of 
the  malady.  The  attempt  is  here  made  briefly  to  sketch,  as  far 
as  may  be,  the  phenomena  of  the  disease  as  they  have  been  recog- 
nized in  this  country,  and  incidentally  to  formulate  some  of  the 
problems  with  which  the  students  of  pellagra  in  the  United  States 
apparently  are  confronted. 

Many  of  the  several  names  which  have  been  given  to  the  disease 
reflect  the  opinions  once  prevalent  respecting  its  nature  and  cause. 
It  has  been  termed  Mai  de  la  Rosa,  Risipola  Lombarda,  Lombardy 
Erysipelas,  Lepra  Italica,  Alpine  Scurvy,  ]Mal  Rosso,  Mai  Roxo, 
Maidica,  Psychoneurosis  Maidica,  INIaladie  de  la  Teste,  Malattie 
della  Miseria,  Mai  de  Sole,  Mai  de  Asturias,  Raphania  Maistica, 
]Malattia  dell'  Insolato  di  Primavera;  and  other  titles  have  been 
employed  in  its  designation.  Though  vaguely  recognized  before 
his  time,  the  first  authentic  description  of  the  disease  was  made 
by  a  Spanish  physician,  Gaspar  Casal,  under  the  title  ]Mal  de  la 
Rosa,  the  fruit  of  observation  made  by  him  among  the  peasants 
of  the  Asturias  in  the  year  1735.  His  work  was  written  in  the  Latin 
tongue,  and  published  after  his  death  by  Joseph  Garcia  in  the  year 
1762.  In  this  monograph  the  portrait  (Fig.  1)  illustrating  the 
localization  of  the  disease  correctly  represents  its  cutaneous  stigmas 
as  they  are  betrayed  today.  His  description  of  the  pellagrous 
skin  is  noticeably  accurate:  "Degenerat  tandem  in  crustam  siccis- 
simam,  scabrosam,  nigricantem,  profundis  saepissime  intercissam 
fissuris,  etc." 

Frapolli,  of  Milan,  in  1771,  is  commonly  reported  as  first  to  have 
given  the  name  to  the  disease  by  which  today  it  is  most  generally 
known,  but  in  fact  he  merely  reproduced  a  title  current  among 
the  people  of  his  day:  "Morbus,  vulgo,  Pellagra."  In  the  long 
list  of  authors  who  followed,  from  Strambio,  ]\Iarzari,  Alibert, 
Raver,  and  Raymond,  to  I^ombroso,  Sandwith,  Babes  and  Sion, 
and  Sir  Patrick  INIanson,  can  be  traced  the  progress  of  the  disease 
in  Europe  from  Spain  to  Southern  France,  northern  and  central 
Italy,  Corfu,  upper  Egypt,  and  other  parts  of  Africa,  Austria, 
Servia,  Bulgaria,  Roumania,  Asia  Minor,  India,  Mexico,  Barbadoes, 
and  portions  of  North  and  South  America. 

The  prevalence  of  the  disorder  in  Europe  may  be  estimated  to 
a  degree  from  its  ravages  in  Italy,  which  has  suftered  more  than 
any  one  other  country.  In  I/ombardy  alone  from  the  year  1770, 
when  attention  was  first  paid  to  the  serious  character  of  the  endemic, 
to  the  year  1S80  the  number  of  pellagrins  increased  from  20,000  to 
104,007.  It  has  been  estimated  that  in  a  population  of  16,689,735, 
of  northern  and  central  Italy,  the  ])roj)ortion  of  those  affected 
with  the  disease  rose  from  one  in  sixty  to  one  in  nineteen  of  the 
inhabitants.  At  the  present  time,  thanks  to  the  extraonhnary 
efforts  of  the  Government  in  the  matter  of  improving  the  hygienic 
and  especially  the  dietetic  habits  of  the  peasantry,  a  marked  decrease 
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has  been  accomplished  in  the  number  of  fresh  cases  of  the  disease; 
and  in  a  few  districts  where  there  was  a  readiness  to  conform  to 
the  regulations  provided  by  the  State,  it  is  reported  that  pellagra 
has  been  practically  eradicated. 

The  great  multiformity  in  the  symptoms  displayed  in  different 
cases,  and  the  obvious  influence  of  the  rays  of  solar  light  in  the 
production  of  certain  of  the  cutaneous  phenomena,  have  led  several 
authors  to  an  opinion,  formulated  by  Winternitz  in  1876,  that 
there  is  not  a  nosological  entity  which  corresponds  to  the  term 
pellagra.  Bonnet,  four  years  later,  and  other  writers,  descanting 
upon  supposed  cases  of  "pseudopellagra,"  lean  to  the  same  con- 
clusion, a  conclusion  which  seems  to  have  been  shared  by  several 
modern  observers,  and  w^hich  gave  weight  to  the  French  aphorism 
that  pellagrins  are  "des  malades  sans  une  vmladie."  Reference 
is  made  to  this  opinion  chiefly  with  a  view  to  emphasizing  the  fact 
that  pellagra,  as  its  phenomena  have  been  unfolded  before  the 
clinicians  of  our  day,  is  a  disorder  of  admitted  contradictions, 
of  complexity  of  morbid  symptoms,  of  strange  subversions  of  any 
determinate  order  of  evolution.  Yet,  all  said  and  done,  a  con- 
scientious study  of  the  disease  leads  to  the  conviction  that  pellagra, 
in  its  complexus  of  symptoms,  is  a  distinct  affection,  resembling 
none  other,  and,  despite  irregularity  in  the  order  of  its  manifestations 
impressed  with  a  definite  and  characteristic  physiognomy.  Its 
poison,  though  as  yet  unrecognized,  is  probably  one;  the  effects  of 
that  poison,  operating  upon  a  wide  field  of  the  human  economy, 
wider  than  in  most  of  the  serious  endemic  maladies  of  the  human 
family,  are  many. 

Pellagra  is  neither  infectious,  c6ntagious,  nor  inherited.  In 
countries  where  labor  in  the  fields  is  accomplished  chiefly  by  men, 
these  suffer  more  than  women.  Elsewhere,  the  subjects  of  the 
disease  are  in  larger  proportion  women.  The  one  chief  predis- 
posing factor  in  its  production  is,  without  question,  the  asthenic 
condition  of  a  poverty-stricken,  poorly  nourished,  and  enfeebled 
class  of  subjects.  Though  not  inherited,  pellagra  may  affect 
children  at  an  early  age;  the  larger  number  of  patients,  however, 
develop  its  symptoms  between  the  close  of  the  second  and  of  the 
fifth  decade  of  life.  That  it  is  a  disorder  chiefly  developed  in  warm 
countries  can  scarcely  be  doubted  apart  from  the  arguments  adduced 
in  favor  of  its  close  connection  with  the  crops  raised  within  certain 
fixed  geographical  limits.  The  southern  portions  of  Europe  have 
unmistakably  suffered  more  than  those  in  the  extreme  north.  The 
probable  geographical  limits  lie  between  40°  and  50°  north  latitude. 

The  effects  of  pellagrous  intoxication  of  the  human  body  are 
exerted  chiefly  in  three  systems  of  the  economy — the  nervous,  the 
cutaneous,  and  the  gastro-intestinal.  The  order  and  importance 
of  these  is  not  exactly  determined.  Examining  the  three  from 
different  points  of  view,  authors  have  attrii)uted  sometimes  to  one 
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of  these  and  again  to  another  a  chief  importance.  But  the  cuta- 
neous symptoms  have  not  only  given  to  pellagra  its  most  commonly 
employed  designation  (Ital.,  ^pelle,  skin;  acjra,  rough),  but,  further, 
have  furnished  its  most  constant  and  determinate  features.  It 
is  possible  that  there  may  be  a  pellagra  sine  pellagra,  but  few 
clinicians  would  venture  to  make  a  diagnosis  of  this  sort  in  any 
sporadic  case  beyond  the  limits  of  a  pellagrous  district. 

The  classical  type  of  pellagra  recognized  in  Europe  may  be 
briefly  described  as  follows  (the  American  variations  from  the 
Italian  and  Egyptian  portraits  will  be  noticed  in  passing): 

The  question  of  a  distinct  prodromal  period  introduces  at  once 
to  the  confusion  which  has  prevailed  respecting  many  features  of 
the  disorder.  By  some  it  is  believed  that  year  after  year,  before  the 
first  unmistakable  symptoms  are  betrayed,  the  patient  experiences 
an  increasing  sensation  of  languor  and  of  general  malaise.  It  is 
clear,  however,  that  even  in  the  class  of  subjects  who  tolerate  minor 
ailments  with  relative  equanimity,  in  the  early  spring  season  of 
the  year  there  is  experienced  an  unwonted  lassitude,  vertigo, 
epigastric  pain,  bowel  looseness,  and  inappetence.  Often  there  is 
coincident  involvement  of  the  tongue,  which  may  be  coated,  or 
become  reddened  and  studded  with  prominent  papillae.  INIore 
rarely  there  are  superficial  losses  of  its  enveloping  membrane,  and 
in  extreme  cases,  ulceration  of  the  mucosa.  Other  uncomfortable 
symptoms  experienced  at  this  period  are  more  or  less  severe  head- 
ache, accompanied  by  vomiting.  Pellagra  has  been  described  as 
a  feverless  disease.  The  temperature  throughout  may  be  normal. 
Again,  by  one  of  those  odd  anomalies  which  frequently  are  to  be 
recognized  in  the  course  of  the  disease,  all  the  gastro-intestinal 
symptoms  may  be  ameliorated  at  the  date  of  the  onset  of  the  cuta- 
neous efflorescence.  As  the  eruptive  phenomena  are  practically 
alike  in  patients  affected  with  pellagra  on  both  sides  of  the  Atlantic, 
the  following  may  be  held  to  be  fairly  descriptive  of  the  average  of 
cases,  wherever  observed.  For  the  convenience  of  classification 
of  symptoms,  three  stages  are  described  by  writers. 

The  eruption  (pellagrous  erythema)  in  the  first  stage  develops, 
as  a  rule,  suddenly  and  with  practical  symmetry,  in  the  days  of 
early  spring,  and  is  commonly  limited  to  the  uncovered  parts 
of  the  body  exposed  to  the  sun's  rays  (the  face,  neck,  liands,  and, 
in  those  not  clothing  the  lower  limbs,  also  the  feet).  The  entire 
face  may  be  synnnetrically  involved,  ])roducing  thus  the  pellagrous 
"mask"  (Fig.  2).  Often,  however,  portions  only  of  the  face  are 
involved;  the  brow  may  be  spared  in  men  who  wear  hats;  while  in 
insane  women,  whose  faces  are  less  protected,  we  liave  seen  charac- 
teristic "welts"  across  the  upper  portion  of  the  forehead.  In  both 
sexes  it  is  not  rare  to  sec  the  beardless  chin  involved;  occasionally 
the  cheeks  also,  to  the  exclusion  of  other  parts. 

The    erythematous    circlet    about    the    neck    (Ger.,    Caaal'schc 


Kir,.  2.— Pellagrous  "mask"  of  the  face.    (Reproduced  througli  the  courtesy 
of  Prof.  Ludwig  Merk,  of  Innsbruck.) 
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Halsband;  Ital.,  //  collare  pellagroso),  first  depicted  by  Casal, 
is  one  of  the  characteristic  stigmas  of  the  disease.  In  front, 
distinct  Hnes  of  demarcation  can  nsually  be  recognized  at  the  lower 
border  of  the  "collar,"  representing  the  line  of  contact  of  the  shirt 
or  other  garment  protecting  the  inferior  part  of  the  neck.  The 
upper  border  of  the  "collar"  in  front  is  often  as  distinctly  outlined 
by  reason  of  the  protection  from  sunlight  furnished  by  the  chin. 
Behind,  the  "collar"  stretches  from  the  clothing  below  to  the  line 
of  the  hairs  of  the  occiput.  The  ears  may  be  simultaneously 
affected. 


Fig.  3. — Pellagrous  erythema  of  the  hands.     Patient  not  insane.     (Courtesy  of  Dr.  Michell.) 

The  dorsa  of  the  hands  present  probably  the  most  common  and 
the  most  vivid  of  the  cutaneous  expressions  of  the  disease.  They 
are,  as  also  the  other  aflfected  surfaces,  usually  symmetrically 
involved,  the  eruptive  symptoms  when  fully  tleveloped  spreading 
evenly  from  the  radial  to  the  ulnar  side  of  the  hands,  sparing  the 
palms  and  nails  (Fig.  3).  In  but  a  few  cases,  those  seen  by  us  in  the 
South,  have  the  palms  l)een  invaded  by  extension  from  the  back  of 
the  hands.  Raymond  asserted  categorically  that  the  dorsum  of  the 
distal  phalanx  is  never  attacked,  and  this  even  when  the  region 
named  has  not  been  protected  by  the  position  assumed  in  grasping 
tools  employed  by  the  laborer  in  the  open  fields.  These  state- 
ments, however,  have  been  negatived  by  numerous  observations 
in  every  large  experience. 

Dr.  Watson  points  to  a  characteristic  extension  of  the  pellagrous 
eruption  on  the  hands  to  the  flexor  surface,  beginning  on  the  radial 
border,  and  reaching  toward  the  ulnar  by  an  oblique  line  forming 
an  irregularly  outlined  triangular  patch,  its  ba.se  at  the  radius, 
its  apex  near  the  ulnocarpal  articulation. 

The  dorsa  of  the  feet,  when  expo.sed  equally  with   the  hands, 
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are  similarly  affected.  The  eruption  covers  the  area  from  the 
distal  phalanges  of  the  toes  to  the  malleoli,  as  a  rule,  sparing  the 
heel.  ►  :  k>-  I 

In  exceptional  cases,  departures  from  the  type  are  striking. 
The  "pellagrous  boot"  we  have  seen  chiefly  in  Southern  patients; 
the  eruptive  symptoms  spreading  somev^hat  unevenly  from  the 
foot  to  the  upper  third  of  the  leg,  displayed,  as  a  rule,  more  abun- 
dantly in  front  than  behind.     In  many  cases  we  have  seen  distinct 


I'lG.  4. — Pellagrous  erythema,  uiiiver«il.       (Courtesy  of  Dr.   Miller.) 


involvement  of  the  knees  when  the  legs  were  scarcely  invaded 
The  same  is  true  of  the  upper  extremities,  the  entire  forearm  becom- 
ing the  seat  of  the  eruption,  witii  tlistinct  limitation  to  the  region 
expo.sed  to  the  ligiit,  showing  a  line  of  demarcation  at  the  wrist, 
the  elbows  being  very  distinctly  involved,  with  circumscribed 
borders.  Again,  tongue-shaped  prolongations  may  spread  from  the 
elbows  downward  as  far  as  the  mitldle  of  the  ft)rearm.  Where 
the  clothing  worn  l)y  the  day  laborer  has  a  ^'-.sh;^pcd  opening  in 
front  and   hcliind  (as  is  .seen   in  .some  of  the   Mgy])(ian  sufferers). 


HYDE:    PELLAGRA    AND    SOME    OF    ITS    PROBLEMS  7 

there  is  a  corresponding  localization  of  the  eruption,  the  erythema 
spreading  downward  in  a  triangular  patch,  its  base  above  both 
in  front  and  behind.  Similarly  produced  are  the  irregular  areas 
of  involved  skin  occasionally  perceptible  over  one  or  both  shoulders. 
The  genital  region  in  both  sexes  is  at  times  attacked,  notably  the 
scrotum  in  men  and,  more  often,  the  vulva  in  women.  INIiller  has 
reported  an  instance  of  pellagra  universalis  (Fig.  4).  Cases  have 
been  recorded,  however,  in  which,  after  the  exposure  of  the  entirely 
nude  body,  the  face,  hands,  aiid  feet  only  have  been  involved 
(Neusser). 

The  hue  of  the  exanthem  ditters  according  to  the  color  scheme 
of  the  subject  and  the  length  of  time  during  which  it  has  existed. 
At  first  the  color  is  a  dull  red,  which  has  been  likened  to  the  appear- 
ance of  the  skin  after  a  common  sunburn;  yet  it  is  rare  that  the 
pinkish  hue  produced  by  the  rays  of  the  sun  in  the  skin  of  a  blond 
subject  is  precisely  imitated.  The  pellagrous  erythema  at  the 
outset,  generally  fading  temporarily  under  pressure,  is  more  reddish 
than  pinkish,  displayed  at  times  with  discrete  macules  which  speedily 
fuse  and  produce,  on  the  backs  of  the  hands,  for  example,  a  uniformly 
smooth,  reddened,  and  distinctly  outlined  area,  suggesting,  when 
the  cuffs  have  definitely  limited  the  efflorescence  above,  the  appear- 
ance of  a  glove  covering  the  back  of  the  hand.  In  the  milder 
cases  the  macular  lesions  may  fade  without  producing  the  "mask" 
effect;  more  commonly  the  eruption  persists  to  a  complete  involve- 
ment of  the  areas  exposed  to  the  light.  As  the  evolution  of  the 
erythema  advances,  the  color  deepens,  refuses  to  disappear  under 
pressure,  and  at  its  height  attains  a  reddish-brown,  chocolate,  or 
plum-colored  shade,  described  as  "livid  bluish,"  a  tint  at  times 
suggesting  that  of  sepia.  The  first  eruptive  symptoms  may  dis- 
appear in  a  fortnight  with  epidermic  exfoliation  in  light  flakes, 
leaving  behind  a  pigmentation  differing  according  to  the  severity 
of  the  precedent  engorgement. 

The  skin  thus  affected  is  tense,  swollen,  and  the  seat  of  burning 
rather  than  of  pruritic  sensations.  The  surface  is  very  rarely 
scratched.  In  the  dark  raCes,  especially  the  negro,  the  color  of 
the  eruption  may  take  on  a  grayish  hue,  with  deepening  of  the 
normal  pigment  of  the  part. 

Cases  exhibiting  vesicular  and  bullous  lesions,  in  l)oth  the  northern 
and  southern  portions  of  this  country,  are  popularly  termed  "wet" 
(Fig.  5),  as  contrasted  with  the  "dry"  form  described  above.  In 
these  instances  vesicles  and  blebs  develop,  often  with  large  elevations 
of  the  epidermis  over  chambered  sero-pus,  followed  by  desiccation, 
crusting,  and  rhagades.  These;  are  decidedly  the  rarer  exhibitions 
of  the  exanthem,  and  are  believed  to  be  concomitants  of  the  most 
serious  phases  of  the  systemic  disorder. 

In  most  of  the  first  attacks  the  eruptive  phenomena  fade  in  a 
fortnight,  leaving  the  skin  pigmented,  roughened,  and,  in  the  case 
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of    many    of    the   poorer   class   not   under   hygienic   management, 
begrimed  with  dirt. 

^lany,  indeed,  of  the  American  patients  have  a  recrudescence 
of  the  exanthem  in  the  autumn,  some  under  our  observation  suffer- 
ing even  from  repeated  attacks  in  one  season;  while  the  type  cases 
of  Italian  writers  undergo  a  relighting  of  the  morbid  process  in  the 


Fig.  5. — PellaKrous  erythema  of  the  neck,  moist  type.      (Courtesy  of  Dr.  Zeller.) 

skin,  only  at  the  succeeding  season  of  spring  (second  stage),  when 
possibly,  without  the  production  of  as  vivid  an  exanthem  as  at  the 
first,  the  skin  again  becomes  dull  reddish  in  hue,  is  more  deeply 
infiltrated,  and,  when  the  exacerbation  j)asses,  in  cases  in  which  the 
hands  are  involved,  leaves  these  organs  covered  with  a  seamed, 
corded,  rugous,  and  irregularly  roughened  ejiidermis,  which  has 
given  jM'llagra  its  distinctive  title. 

In  cases  in  which  a  vesico-buUotis  efflorescence  occurs,  the  j)icture 
presented  on  the   back  of  the  hands,  after  bursting  and   crusting 


Fig.  7. — Atrophy  of  the  skin  of  the  back  of  the  hand  succeeding  pellagrous 
crvthema.  ( Reproduced  through  the  courtesy  of  Prof.  Ludwig  Merk,  of 
Innsbruck.) 
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have  been  accomplished,  is  that  of  the  skin  which  has  been  the 
seat  of  artificial  vesication  (Fig.  6) .  A  granulating  surface  where  the 
epiderm  has  been  removed  becomes  covered  with  a  new  and  tender 
horny  layer,  which  presents  itself  with  limits  furnished  by  the 
ragged,  partly  adherent,  and  slightly  loosened  fringes  of  dirt-colored 
skin.  In  cases  in  which  no  fluid  has  been  effused,  the  affected  surface 
scales  in  larger  or  smaller  flakes  of  loosened  epithelium.  After 
one  or  more  attacks  of  pellagrous  erythema,  the  skin  atrophies, 
leaving  in  the  site  of  the  exanthem  a  thinned,  cicatriform,  parch- 
ment-like integument,  this  last  often  irregularly  altered,  the  thinning 


Fig.  6. — Pellagrous  erj-thema  of  the  bands,  bullous  type.      (Courtesj'  of  Dr.  Zeller.) 

showing  occasionally  in  strife  parallel  with  the  long  axis  of  the 
hand,  rarely  as  a  definitely  bordered  scar,  such  as  follows  ulcera- 
tion of  the  integument  (Fig.  7). 

In  severe  cases,  however  (one  such  was  shown  us  in  Columbia), 
after  the  onset  of  the  exanthem,  ulceration  occurs  on  the  backs  of 
the  hands.  In  a  few  of  these  the  sheaths  of  the  tendons  have  been 
exposed.  When  recovery  has  ensued,  the  scarring  has  not  resulted 
in  attachments  to  the  tendinous  sheaths. 

In  several  patients  seen  by  us  in  Bartonville,  the  pellagrous 
erythema  was  complicated  with  very  marked  ecchynioses.  These 
were  visible  in  deeply  empurpled  patches  of  otherwise  typical 
areas  of  erythema.  In  a  negro  woman,  shown  us  by  Dr.  Babcock, 
in  Columbia,  an  odd-looking,  lunar-shaped,  ecchymotic  area,  its 
concave  border  upward,  was  visible  beneath  each  lower  eyelid. 
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The  severity  of  the  roughening  of  the  skin  of  the  hands  and  other 
regions  displayed  in  the  severest  types  of  cases  (rugous  folds  inter- 
spersed with  furrows  of  atrophied,  scaling,  or  deeply  pigmented 
and  discolored  integument)  can  readily  be  distinguished  in  the 
body  after  death.  This  feature  is  in  contrast  with  some  of  the 
severe  dermatoses  of  the  body  which,  post  mortem,  are  scarcely 
demonstrable. 

The  pellagrous  exanthem  is  of  the  order  of  the  toxic  erythemas 
in  general,  a  local  expression  of  a  systemic  disorder.  That  its 
manifestations  are  awakened  by  the  action  of  the  actinic  rays. of 
light  upon  the  exposed  surfaces  of  the  skin  is  incontestable.  That 
this  is  not  solely  a  reactive  result  of  exposure  to  such  rays  is  equally 
clear.  Reference  is  made  above  to  erythema  exsudativum,  as  it 
is  called  chiefly  in  Europe,  a  disorder  due  to  a  systemic  infection, 
yet  accompanied  by  local  eruptive  phenomena,  not  invariably, 
but  often,  limited  to  the  hands.  Arsenical  pigmentations  and 
verrucse  of  the  palms  and  soles  are  illustrations  of  a  chemical  action 
not  always,  but  often,  having  a  similar  localization.  The  familiar 
syphilides  of  the  palms  and  soles  exemplify  the  localization  of 
symptoms  in  a  disorder  which  often  is  exhibited  by  lesions  else- 
where situated,  but  which  for  years  may  be  betrayed  solely  by 
manual  or  pedal  symptoms.  Explanations  of  these  facts  are  not 
difficult.  The  hands  and  feet  are  organs  not  only  situated  at  the 
greatest  distance  from  the  circulatory  centres,  but  also  far  more 
exposed  than  other  parts  of  the  body  to  the  accidents  of  contact 
with  the  external  world.  Dr.  Michell  called  our  attention  to  the 
frequent  congestions  of  the  hands  of  insane  patients,  due  to  their 
habits. 

^  Many  subjects  of  melancholia  and  other  mental  disorders  can 
be  seen  in  the  buildings  and  about  the  grounds  of  asylums  with 
their  hands  depending  listlessly  by  the  side  and  unmoved  for  hours 
at  a  time. 

Thouffh  the  svstemic  condition  is  no  less  essential,  the  ravs  of 
the  siui  are  actually  requisite  for  the  production  of  pellagrous 
erythema.  The  result  is  comparable  to  that  obtained  when  a 
chemical  reagent  is  added  to  a  solution  containing  a  suspected 
ingredient,  and  which  at  once  demonstrates  the  presence  of  the 
latter  by  causing  a  precipitate. 

Experiments  have  been  made  by  exposure  oi  the  hands  to  the 
sunlight  when  the  organs  were  partially  protected  with  gloves 
fenestrated  so  as  to  admit  the  rays  to  the  skin  to  definite  regions 
only.  In  these  instances  the  erythema  has  been  limited  to  the 
parts  exposed  to  light  through  the  fenestrations.  'I'hat  the  sun- 
light in  pellagrous  erythema  is  elTective  merely  because  of  the 
weakened  resistance  of  the  tissues  in  the  class  of  patients  chiefly 
liable  to  the  disease  is  disproved  in  a  ])hotogra])h  shown  by  Dr. 
Zeller.     'I'lie  ])iitient,  a  woman,  had   paralysis  of  one  hand.     The 
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pai'alyzed  hand  was  spared;  the  back  of  the  other  hand  became 
the  seat  of  a  characteristic  rash. 

It  is  especially  noteworthy  that,  ^iveii  the  general  toxemia,  even 
feeble  exposures  to  solar  light  suffice  to  determine  the  exaiitheni. 
Prolonged  exposures  are  not  essential  to  the  awakening  of  the 
local  efflorescence.  This  fact  was  emphasized  by  the  condition 
of  the  hands  of  a  patient  shown  us  in  the  Elgin  Asylum.  The 
patient,  a  woman,  suffering  from  melancholic  dementia,  had  been 
betlridden  for  years,  and  occupied  a  room  in  common  with  another 
insane  woman,  also  pellagrous.  The  first  patient  occupied  a  bed 
at  the  farther  extreme  corner  of  an  apartment  lighted  by  a  single 
window.  The  only  light  accessible  for  a  long  period  prior  to  the 
advent  of  the  pellagrous  disorder  was  furnished  by  this  one  window. 
Yet  the  hands  of  this  woman,  who  was  suffering  from  an  incoercible 
diarrhoea,  exhibited  a  perfectly  classical  picture  of  the  pellagrous 
"glove,"  the  deep  staining  of  the  skin  of  the  hand  reaching  the 
wrist,  where  it  was  sharply  delimited  by  the  cuff  of  the  sleeve  worn  in 
the  bed.  This  woman  soon  after  died,  and  was  found,  post  mortem, 
to  have  had  fatty  degeneration  of  the  liver  and  other  organs. 

An  interesting  control  of  this  fact  is  furnished  in  the  experience 
of  the  Inspector  of  Insane  Hospitals  for  the  State  of  New  York, 
Dr.  Russell,  who  has  examined  thirty  thousand  insane  patients 
under  his  supervision,  presumably  as  much  exposed  to  sunlight 
as  any  of  those  in  Illinois  or  South  Carolina.  None  of  this  large 
number  was  recognized  as  pellagrous.^ 

The  differential  diagnosis  of  pellagrous  erythema  is  not  obscure. 
•Majocchi,  in  describing  the  conditions  of  the  hands  resembling 
the  pellagrous  skin,  occurring  in  patients  who  are  the  subjects 
of  chronic  alcoholism,  declares  that  the  "pellagrous  glove,"  with 
its  distinct  limitation  at  the  wrist,  is  usually  wanting;  the  affection 
is  less  often  symmetrical;  too  often  extends  in  an  irregular  line 
along  the  lower  forearm;  lasts  for  a  longer  time;  and  the  ensuing- 
pigmentation  is  of  later  occurrence. 

The  several  manifestations  of  erythema  multiforme  which  affect 
the  hands,  both  papular  and  bullous,  certainly  exhibit  different 
shades  of  color.  The  peculiar  crimson  quality  of  the  isolated  papules 
and  tubercles  seen  in  that  affection  on  the  backs  of  the  fingers  and 
the  hands  almost  never  fuses  into  a  sheet  of  puffy  redness  in  that 
situation,  never  presents  the  picture,  viewed  from  the  back,  of  the 
gloved  hand.  Weeping  eczemas  of  the  back  of  the  hand  could 
not  be  mistaken  for  a  pellagrous  exanthem,  seeing  the  invariably 
irregular  contour  of  the  affected  patch,  its  special  itchiness,  its 
peculiar  color,  and  persistent  ooze  on  slight  provocation. 

It  may  be  unsafe  at  this  time  to  assume  that  the  shade  of  color 
seen  in  a  type  case  of  pellagrous  erythema,  observed  at  the  date 

'  Personal  communication. 
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of  full  evolution  of  the  eruption,  is  unique  and  characteristic.  But 
one  is  tempted  to  such  a  conclusion  after  close  inspection  of  a 
hundred  patients.  In  a  typical  case,  to  the  eye  trained  in  nice 
discrimination  of  shades  of  color,  the  special  hue  of  the  pellagrous 
skin  is  unmistakable.  There  is  a  quality  of  reddish-brown  in  the 
uniformly  stained  and  puffy  integument  which  confirms  the  diag- 
nosis. Certainly,  the  pre-variolous  rashes  in  a  menstruating  woman, 
the  toxic  erythema  of  Asiatic  cholera,  and  the  burns,  whether  of 
the  first  or  second  degree,  produced  by  the  action  of  solar  light, 
of  steam,  and  of  heated  water,  in  the  white  race,  exhibit  no  such 
characteristic  tint. 

In  what  has  been  described  as  the  second  stage  of  pellagra,  the 
nervous  and  psychical  disturbances  first  betrayed  in  the  vertigo, 
headache,  backache,  tremor,  and  lassitude  experienced  in  the  early 
period  of  the  disease,  become  more  pronounced.  A  profound 
mental  depression,  often  resulting  in  settled  melancholia,  occasionally 
alternating  with  periods  of  psychic  excitability,  occurs  in  most 
instances,  and  may  be  followed  by  stupor  and  hallucinations. 
Only  a  small  proportion  of  patients  observed  abroad  become  insane. 
The  symptoms  of  what  has  been  termed  "true  pellagrous  insanity" 
differ  so  widely  that  at  this  point  the  student  of  the  disease  is  con- 
fronted with  a  confused  multiplicity  of  symptoms,  contrasting 
with  the  uniformity  of  the  cutaneous  lesions  to  which  attention 
has  been  directed.  While  the  body- weight  in  these  cases  decreases, 
the  patient  often  refusing  food,  he  frequently  becomes  the  victim 
of  hallucinations,  delusions  respecting  guilt,  persecution,  and 
attempts  upon  his  life.  In  rare  cases  epileptiform  and  even  cata- 
leptic seizures  occur.  Seeing  that  pellagra  occurs  among  the 
tuberculous,  the  syphilitic,  the  subjects  of  tabes  and  tabo-paralysis, 
of  dementia  paralytica,  of  uncinariasis,  of  amoebic  dysentery,  of 
bilharzia  disease,  and  of  other  affections,  it  is  not  surprising  that 
a  distinct  and  characteristic  imprint  of  the  pellagrous  poison  upon 
the  brain  and  nervous  system  does  not  seem  to  have  been  clearly 
determined. 

Scheube  and  other  writers  have  called  attention  to  the  tendency 
of  demented  pellagrous  patients  to  commit  suicide  by  drowning 
(hydromania),  for  the  reason,  it  is  surmised,  that  the  subjects  of 
the  hallucinations  common  in  this  disorder  are  impelled  to  the 
act  by  a  vague  desire  to  cool  the  bin*ning  mouth  or  the  irritated 
skin.  But  a  comparison  of  statistics  leads  to  tlie  conviction  that 
there  should  be  some  reserve  in  accepting  these  conclusions.  From 
the  admirable  Dunning  Report  of  Pellagra  in  I  fall/,  it  appears  that 
in  that  country  but  10  per  cent,  of  pellagrous  patients  l)econie  insane. 
Now,  the  deaths  from  })ellagra  per  1UU,1)0U  inhabitants  in  Lombardy, 
which  may  be  called  the  home  of  pellagra,  amounted  in  1907  to 
a  total  of  10.4.  In  Veveto,  which  suffered  more  than  the  other 
{)rovinces,   the  percentage  of  deaths   from  pellagra   in   100.000  of 


HYDE:   PELLAGRA  AND   SOME   OF  ITS   PROBLEMS  13 

inhabitants  for  the  same  year  was  18.4,  the  highest  obtaining  in 
any  of  the  provinces  for  the  year  named.  Granting  that  bnt  one 
in  ten  of  these  patients  died  insane,  and  supposing  that  of  these 
even  one  in  three  managed  to  commit  suicide  by  drowning,  the 
deaths  from  that  cause  Avould  only  equal  the  number  (0.6)  of  suicides 
by  drowning  in  each  100,000  of  sane  and  insane  inhabitants  of  the 
entire  United  States  for  the  same  year,  the  number  for  each  year 
from  1900  to  1907  being  practically  the  same. 

Even  allowing  for  the  possibility  that  some  victims  of  pellagra 
not  insane  ended  life  by  drowning,  and,  further,  assuming  that 
other  patients  under  proper  surveillance  made  futile  attempts  at 
self-destruction,  the  figures  yet  speak  for  themselves. 

The  gastro-intestinal  symptoms  of  pellagra,  as  has  been  seen, 
occur  in  all  stages  of  the  disorder,  and  not  rarely  constitute  its 
most  intractable  feature.  Often  the  characteristic  diarrhoea, 
equally  severe  day  and  night,  accompanied  by  meteorism  and  pyrosis, 
develops  simultaneously  with  the  erythema.  The  redness  of  the 
tongue,  whether  of  the  mild  or  of  the  "bald"  variety,  which  results 
from  an  exfoliation  of  the  buccal  epithelium,  in  some  cases  is  asso- 
ciated with  profuse  salivation.  In  one  of  the  patients,  a  colored 
woman,  shown  us  at  Columbia,  the  saliva  flowed  freely  from  the 
lips.  Dr.  Babcock,  in  this  connection,  pointed  out  in  some  of  the 
patients  a  peculiar,  pinpoint-sized,  blackish  or  bluish-black  pig- 
mentation occurring  at  the  apex  of  some  of  the  filiform  papillae 
of  the  tongue,  an  observation  confirmed  by  Watson  in  a  number 
of  negro  patients  (Lavinder's  "stipple  tongue").  In  some  cases 
these  conditions  of  the  buccal  membrane  have  coincided  with  similar 
changes  in  the  rectal  and  vaginal  mucosa.  In  many  instances 
patients  exliibit  the  severest  symptoms  of  dysentery,  with  bloody 
evacuations.  In  the  terminal  stages  of  pellagra,  peristalsis  of  the 
intestine  may  cease.  In  exceptional  cases  there  is  constipation 
rather  than  diarrhoea.  Nesbit,  reporting  the  results  of  his  stomach 
analyses  in  10  cases,  found  4  showing  marked  diminution  of  acidity 
of  the  gastric  juice,  and  5  with  excess  of  mucus.  There  did  not 
seem  to  be  any  change  in  motility. 

The  so-called  third,  or  terminal,  stage  of  pellagra  has  been 
described  as  typhus  pellagrosus.  The  condition  is  one  in  which 
there  is  merely  grave  accentuation  of  the  symptoms  declared  in 
the  other  artificially  classified  stages  of  the  disease.  No  typhus,  as 
that  term  is  now  understood,  is  present,  and  Bacillus  t\^hosus 
(Eberth)  is  not  demonstrable.  The  patient  may  have  a  symp- 
tomatic fever,  declared  for  the  first  time  during  the  progress  of  the 
disease.  He  is  usually  profoundly  prostrated;  there  is  extreme 
weakness  from  the  intestinal  fiux  which  has  preceded,  with  emacia- 
tion and  stupor,  or  mild  delirium.  The  diarrhoea  at  the  last  may 
intermit. 

A  striking  feature  of  this  terminal  stage  is  opisthotonos,  the 
patient  lying  upon  the  bed  with  the  head  forcibly  extended,  the 
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general  musculature  in  a  state  of  great  rigidity.  Oddly  enoughj 
this  is  one  of  the  few  constant  symptoms  of  the  disease  in  its  final 
stage.  Coincidently,  there  is  extreme  tenderness  of  the  loins  and 
back,  less  directly  over  the  spinal  region  than  over  the  points  where 
the  spinal  nerves  make  exit  from  the  vertebral  canal,  a  few  inches 
from  the  spines  on  either  side.  This  was  exceedingly  conspicuous 
in  one  of  Dr.  Watson's  patients  shown  us,  to  whom  reference  has 
been  made,  a  negro  lad  in  the  last  stages  of  pellagra  who,  attempting 
to  stand  and  walk,  accomplished  these  acts  with  a  rigidity  of  the 
muscles  of  the  trunk  and  extremities  simulating  the  symptoms 
seen  in  dengue  fever. 

AMien  investigating  the  neurological  phenomena  of  pellagra,  Dr. 
Bassoe,  of  our  commission,  was  able  to  make  a  careful  examination, 
extending  through  the  greater  part  of  two  days,  of  a  group  of 
selected  patients  in  the  Peoria  State  Hospital. 

Practically  all  of  these  patients  were  in  an  advanced  state  of 
dementia,  utterly  precluding  inquiry  into  their  subjective  symptoms, 
especially  those  relating  to  sensation.  Inasmuch  as  all  the  subjects 
were  reported  to  have  been  insane  for  years  before  the  appearance 
of  symptoms  suggestive  of  pellagra,  they  could  not  be  suffering 
from  true  pellagrous  insanity,  and  their  mental  state  was  not  of 
special  significance  in  connection  with  this  inquiry.  In  almost  all 
the  cases,  examination,  not  merely  of  sensation,  but  of  all  functions 
requiring  cooperation  on  the  part  of  the  patient,  being  out  of  the 
question,  we  were  limited  to  testing  the  reflexes,  and  even  this 
in  many  instances  was  difficult.  The  chief  aim  was  to  reach  some 
conclusion  respecting  the  frequency  of  signs  of  degeneration  in 
the  cord  or  peripheral  nerves. 

Fourteen  men  and  eleven  women  were  examined.  Four  men 
and  eight  women  presented  sufficiently  marked  increase  of  the 
tendon-reflexes  to  suggest  the  probability  of  some  degree  of  degenera- 
tion of  the  pyramidal  tracts.  One  of  these  men  and  four  of  the 
women  had  a  more  or  less  constant  Babinski  sign.  One  woman  and 
one  man  presented  signs  of  degeneration  of  the  posterior  colunms 
alone,  as  most  of  the  tendon-reflexes  were  lost;  others  were  greatly 
reduced;  the  woman  also  was  extremely  ataxic.  One  woman 
probably  had  a  combined  degeneration  of  the  pyramidal  and 
posterior  tracts,  as  there  was  loss  of  tendon-reflexes,  with  an  incon- 
stant Babinski  sign  on  one  side.  No  instance  of  local  or  multiple 
neuritis  was  observed.  We  could  find  no  reason  to  believe  that  any 
of  tlie  cases  with  changes  in  the  reflexes  were  instances  of  combined 
pellagra  and  tabes,  spinal  syphilis,  multiple  sclerosis,  or  other  inde- 
jjendent  organic  nervous  disease.  The  following  are  examples  of 
the  three  grou])s  encountered: 

A.  Prohable  Pijramidal  Tract  Diycncration.  Case  I. — Demented 
male  epileptic,  aged  thirty-seven  years,  admitted  April,  1902;  pre- 
viously at  a  poor  farm  and  another  State  hospital.  Insane  for 
nineteen  years.     Diarrha'a  and  erythema  of  the  hands  during  the 


HYDE:    PELLAGRA    AND    SOME    OF   ITS   PROBLEMS  15 

past  summer.  The  hospital  record  mentions  increased  tendon- 
reflexes  and  positive  Babinski  sign  on  August  31,  1909.  Examina- 
tion on  October  10  revealed  increase  of  all  tendon-reflexes  without 
clonus;  inconstant  Babinski  and  Oppenheim  signs;  pupils  react  to 
light.  There  is  slight  swaying  in  Romberg's  position,  but  the 
patient  walks  well  and  the  heel-knee  test  is  as  good  as  can  be 
expected  in  a  demented  subject.  A  note  was  made  on  October  31 
that  he  had  had  stomatitis  and  diarrhoea  for  several  weeks,  and  lost 
forty  pounds  in  weight. 

B.  Posterior  Colum  n  Degeneration .  Case  11. — An  elderly  demented 
woman  developed  characteristic  skin  lesions  in  August,  1909. 
Ataxia  is  so  marked  that  she  cannot  walk  or  stand  alone.  The 
WTist,  elbow,  knee,  and  ankle-reflexes  are  lost.  No  Babinski  sign. 
No  involuntaries.  Pupils  normal.  Characteristic  erythema  of  the 
hands  and  face  when  examined  on  October  10. 

C.  Combined  Degeneration.  Case  III. — A  woman,  aged  fifty 
years,  was  admitted  in  November,  1908,  w^ith  a  history  of  having 
been  insane  for  fourteen  months.  On  admission  she  was  fairlv 
well  nourished  and  the  tendon-reflexes  were  normal.  The  psychosis 
was  melancholia  of  involution.  On  August  27,  the  wrist-  and 
elbow-reflexes  were  recorded  as  normal;  the  knee-reflexes  as 
increased.  No  Babinski  sign  at  that  time.  On  October  10  she 
was  emaciated,  with  severe  stomatitis  and  diarrhoea.  The  wrist- 
jerks  and  the  left  elbow-jerks  were  absent;  the  right  elbow-jerk, 
weak.  Knee-  and  ankle-jerks  absent.  Inconstant  Babinski  sign 
on  the  right  side;  normal  flexor  response  on  the  left  side.  The 
pupils  reacted  rather  sluggishly  to  light.  She  died  on  the  following 
day.  No  necropsy.  It  seems  probable  that  the  pyramidal  tracts 
were  first  involved,  causing  increased  knee-reflexes.  Later,  the 
posterior  columns  degenerated  sufiiciently  to  abolish  nearly  all  of 
the  tendon-reflexes. 

Nine  patients  affected  with  typical  pellagra  were  selected  at  this 
time  by  Dr.  Davis,  of  our  commission,  for  blood  examination  from 
the  abundant  material  available.  They  were  fairly  representative 
cases,  and  should  present  in  a  general  way  the  blood  picture  as  it 
appears  in  the  disease  as  it  existed  in  Peoria. 

Blood  Examixatiox  ix  Cases  of  Pellagra. 

Small  Large 

Blood          Erj-thro-     Heme-  Color  Leuko-  Polj-nu-    mono-  mono-  Eosino-  Baso- 

cultures.            cytes.      globin.  index.  cytes.  clears,  nuclears.  nuclears  philes.  philes. 

Negative        4,514,000        86  0.9.5  7,600  79.6         12.3  64  1.2  0..5 

2,816,000        71  1.20  24,000  74.6          1.3.7  11.7  0  0 

4,736,000        86  0.90  20,600  67.3         19.1  19.6  0  0 

4,616,000        77  0.84  15,.500  59.0         25.4  14.5  0.5  0 

4,040,000        86  1.05  14,600  70.0         23.1  6.4  0.5  0 

3,760,000         78  1.04  13„5O0  77.5          11.4  10.6  0  0.5 

3,390,000        76  1.12  13,050  65.5         280  6.6  0  0 

4,040,000         77  0.95  13,100  65.8           9.2  24.2  0.8  0 

3,464,000        77  1.10  14, .300  74.1         20.0  5.5  0  0.4 


Average  3,930,700         79.3      101         15,140         69.77        18.02      11.72        0.33        0.16 


16  HYDE:   PELLAGRA    AND    SOME   OF   ITS   PROBLEMS 

Blood  cultures  were  made,  usiug  for  media  ascites  broth  and 
plates  of  agar.  The  blood,  obtained  by  withdrawing  5  to  10  c.c. 
from  a  vein  at  the  elbow,  was  distributed  into  large  tubes  of  broth, 
to  which  ascitic  fluid  had  been  added  in  the  proportion  4  to  1, 
and  into  melted  agar  tubes,  which  were  at  once  poured  into  plates. 
The  tubes  and  plates  were  then  placed  under  aerobic  and  anaerobic 
conditions  and  examined  from  time  to  time  for  growth.  In  all 
cases  the  results  were  negative.  Generally,  the  cases  showed  a 
slight  grade  of  anemia.  The  red  cells  varied  from  2,816,000  (Case 
II)  to  4,736,000  (Case  III).  The  hemoglobin  (the  Dare  instru- 
ment was  used  in  all  cases)  varied  from  71  per  cent,  to  86  per  cent. 
The  color-index  ranged  from  0.84  to  1.2,  five  of  the  cases  having  an 
index  a  trifle  over  1.  In  Case  II  the  index  was  sufficientlv  high  to 
suggest  the  type  of  pernicious  anemia.  In  this  case  the  red  cells 
were  counted  twice  and  two  hemoglobin  determinations  made,  with 
substantiallv  the  same  results.  The  average  index  of  the  nine  cases 
is  1.01. 

In  connection  with  these  results,  the  fact  should  be  noted  that 
nearly  all  of  these  were  bedridden  patients,  in  whom  the  peripheral 
circulation  was  sluggish.  This  would  tend  to  give  higher  readings, 
and  due  allowance  should  be  made  for  this  condition. 

The  number  of  white  corpuscles  in  this  series  of  cases  is  strikingly 
uniform.  The  lowest  count  was  7600  (Case  I),  and  the  highest 
was  24,000  (Case  II).  In  most  of  the  cases  the  number  ranged 
from  13,000  to  15,000.  Differentiation  did  not  give  marked  varia- 
tions from  the  normal.  The  polynuclear  cells  varied  from  50.6 
per  cent,  to  79.6  per  cent.,  the  average  in  the  9  cases  being  69.7 
per  cent.  The  small  mononuclears  ranged  from  9.2  per  cent, 
to  28  per  cent.,  averaging  18.02  per  cent.,  and  the  large  mono- 
nuclears varied  from  5.5  per  cent,  to  24.2  per  cent.,  averaging  11.72 
per  cent.  This  is  somewhat  in  excess  of  the  normal  number  of 
large  mononuclears,  which  is  usually  given  as  5  to  6  per  cent. 
The  increase,  as  shown  by  the  table,  occurred  in  5  of  the  cases, 
the  other  4  giving  normal  percentages  of  these  cells.  It  is  especially 
noticeable  in  Case  VIII.  Basophiles  were  rare,  as  were  also  the 
eosinophiles.  In  only  4  of  the  cases  were  the  latter  foiuid,  and 
then  usually  only  after  counting  several  himdred  leukocytes.  Over 
a  thousand  leukocytes  were  counted  in  some  of  the  cases  without 
finding  a  single  eosinophile.  Ivspecial  attention  was. given  to  these 
cells,  for  the  reason  that  an  eosino])hilia  is  often  found  in  various 
skin  diseases,  and  also  in  conditions  in  which  the  intestinal  tract 
is  infested  by  animal  parasites.  Inasnuich  as  intestinal  symptoms 
were  common  in  these  cases,^  in  addition  lo  the  skin  lesions,  this 
point  seems  noteworthy.     Myelocytes  were  not  found  in  any  of  the 

•>  P()stiU')rtcin  examination  in  Cases  IIL  VL  aii<l  VII  of  this  series  revealed  iiillaninia- 
tory  or  ulcsritive  lesions  in  the  intestinal  tract.  In  these  cases  also  ania>b;c  were 
reporlei  tj  b)  cjinoji  in  the  stools. 
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cases,  nor  were  nucleated  red  cells  encountered.  The  erythrocytes 
in  stained  preparations  gave  no  evidence  of  polychromatophilia  or 
poikilocytosis,  and  basophilic  degeneration  was  not  observed. 

Compared  with  the  observations  made  by  others  on  pellagra 
cases,  the  results  here  recorded  agree  in  that  a  mild  grade  of  anemia 
was  found,  and  also  in  the  fact  that  many  of  the  cases  gave  an 
increase  in  the  large  mononuclear  cells.  According  to  Lavinder 
and  others,  a  leukocytosis  is  not  usually  found,  except  in  associa- 
tion with  secondary  complications,  which  not  infrequently  occur, 
especially  in  the  later  stages  of  the  disease.  Postmortem  examina- 
tion of  some  of  these  patients  disclosed,  for  example,  lesions  of  the 
intestine  which  may  have  been  responsible  for  the  leukocytosis 
observed.  Such  lesions,  however,  are  not  rare.  If  they  con- 
stitute an  essential  part  of  the  pathology,  the  fact  has  not  been 
definitely  estaV)lished. 

These  results  are  practically  those  reported  by  other  observers 
at  the  Pellagra  Conference.  For  the  most  part  (there  was  but 
one  exception)  the  eosinophiles  were  unmistakably  few  and  the 
mononuclears  numerous,  the  increase  being  in  cases  noteworthy. 
INIicroorganisms,  save  in  the  exceptional  hematozoa  cases,  were 
absent,  Howard  Fox,  after  an  examination  of  30  cases  in  Columbia 
by  the  Noguchi  modification  of  the  Wassermann  test,  found  that 
in  pellagra  there  was  no  positive  reaction,  ^^^len  weak  reactions 
were  obtained,  they  were  without  difficulty  distinguishable  from 
those  secured  in  syphilis  and  lepra. 

The  ocular  symptoms  in  pellagra  have  been  studied  in  America 
by  Seller,  AYatson,  and  Welton,  of  Peoria,  who  kindly  showed  us 
the  record  of  his  findings,  the  pellagrous  conditions  of  the  eye  being 
compared  with  carefully  made  control  observations.  Pupillary 
changes  with  bilateral  or  monolateral  mydriasis,  conjunctivitis, 
retinitis,  inflammation  of  the  optic  nerve,  and  especially  chorioiditis, 
are  not  rare,  the  grade  of  the  eye  changes  in  general,  as  might  be 
expected,  presenting  severity  corresponding  with  the  gen(>ral  symp- 
toms. In  one  of  the  patients  examined  by  us  photopiiobia  was 
pronounced.  In  a  small  percentage  of  the  fifty-five  patients  ex- 
amined by  Welton,  there  was  paralysis  of  the  ocular  muscles.  In 
none  were  eye-symptoms  recognized  as  pathognomonic  of  pellagra. 

Though  pellagra  is  not  an  inherited  disease,  its  occurrence  in 
children  is  noted  by  many  writers  on  the  subject.  Pellagrous 
women  often  abort;  others  bring  into  the  world  infants  who,  when 
living  in  pellagrous  districts,  speedily  develop  the  malady,  the 
offspring  being  not  rarely  stunted,  as  well  as  deformed. 

The  fruit  of  pathological  research  in  pellagra  serves  to  illustrate 
in  a  conspicuous  manner  the  marked  absence  of  any  constancy 
in  the  changes  wrought  by  the  disease.  The  earlier  cutaneous 
alterations  are  similar  to  those  found  in  the  exudative  erythemas, 
while  in  the  terminal  stages  the  microscopic  picture  is  practically 
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that  presented  in  the  senile  skin.  Depending  on  the  type  of  the 
inflammatory  reaction  and  the  stage  of  the  process  when  the  exami- 
nation is  made,  the  histological  changes  vary  from  those  found  in 
simple  erythema  to  those  seen  in  marked  bullous  dermatitis.  Still 
later,  atrophy  of  the  papillae  and  sclerosis  of  the  vessels  of  the  corium 
with  hyperpigmentation  and  hyperkeratinization  of  the  epidermis 
are  found,  the  latter  identical  with  those  found  in  the  senile  skin. 
The  parenchymatous  neuritis  of  cutaneous  nerves  recorded  by 
Dejerine  has  not  been  confirmed  by  other  observers. 

Scheube,  Sandwith,  and  Tuczek  agree  that  in  many  cases  there 
is  pigmentation  of  many  of  the  viscera,  wasting  of  the  muscular 
and  fatty  tissues  (especially  atrophy  of  the  muscular  coats  of  the 
intestine),  brown  atrophy  of  the  heart,  atheroma  of  the  larger  vessels, 
hepatic  enlargement,  splenic  shrinkage,  fragility  of  the  ribs  (Lom- 
broso),  cirrhotic  changes  in  the  kidneys,  and,  as  respects  the  nervous 
system,  either  no  perceptible  changes,  or  in  the  brain,  cord,  and 
meninges  evidences  of  chronic  inflammation,  subarachnoid  hemor- 
rhages, cerebral  atrophy,  and  symmetrical  sclerosis  of  the  posterior 
columns,  especially  those  of  Goll.  Occasionally  the  postero- 
lateral columns  in  the  dorsal  region  are  similarly  involved.  Marie 
believes  that  these  cells  are,  in  general,  primarily  involved. 

Harris  ascribes  the  variability  in  the  recognized  organic  lesions 
to  the  extreme  chronicity  of  the  disease  and  to  the  further  fact 
that  most  postmortem  observations  have  been  made  in  subjects 
who  were  for  a  long  time  victims  of  the  malady.  His  observations 
include,  besides  those  enumerated  above,  atrophy  of  the  pancreas, 
softening  of  the  cord,  signs  of  Belmondo's  " meningo-myelitis 
acuta,"  with  marked  degenerative  changes  in  the  myelin-sheaths 
of  the  nerves,  of  the  nerve  cells  of  the  gray  substance,  and  of  the 
ganglia.     Peripheral  nerve  changes  have  not  been  recorded. 

The  following  is,  in  brief  abstract,  the  record  of  an  autopsy  made 
by  us  in  October,  1909,  on  one  of  the  Bartonville  subjects.  It 
illustrates  the  inconstancy  of  postmortem  results  in  some  of  these 
cases.     The  negative  findings  are  not  enumerated: 

W.  E.,  aged  forty-two  years,  developed  pellagra  early  in  August, 
1909.  The  cutaneous  and  other  symptoms  subsided,  but  recurred 
four  days  prior  to  the  date  of  the  autopsy.  Recent  symptoms 
included  severe  abdominal  pains,  diarrhoea,  and  a  scaling  dermatitis 
of  the  hands. 

Anatomical  Diagnosis.  Moderate  grade  of  dermatitis  of  the 
dorsum  of  the  hands;  right  serofibrinous  pleuritis;  healed  tuber- 
culosis of  the  pleura;  chronic  su]>])urativc  cholecystitis;  chronic 
ascending  cholangitis;  cholelithiasis;  nuilli|)Io  aliscesses  of  the  liver, 
with  rupture  into  the  peritoneal  cavity;  acute  suppurative  peri- 
tonitis; acute  splenitis;  acute  nephritis;  icterus;  pigmented  Peyer's 
patches;  acute  ])urulent  tracheitis  and  bronchitis;  fibrous  adliesions 
aln)Ut  the  gall-bladder  and  in  the  lesser  peritoneal  cavity;  obstruc- 
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tion  of  the  common  bile  duct.  Bacteriology:  From  the  bile,  peri- 
toneal fluid,  heart's  blood,  pericardial  and  pleural  fluids.  Bacillus 
coli  communis  was  obtained  in  pure  culture. 

Nichols  found  a  very  high  percentage  of  protozoal  infections 
of  the  colon  in  the  pellagra  patients  examined  by  him  in  the  Peoria 
State  Hospital,  and  at  the  Pellagra  Conference  exliibited  sections 
of  intestine  with  unmistakable  ulceration  of  the  mucosa,  the  result 
of  amoebic  dysentery.  Schreiber,  however,  in  three  patients  who 
were  not  amoebic,  recognized,  post  mortem,  superficial  ulcerations 
of  the  mucosa  of  the  colon. 

A  survey  of  the  records  of  pellagra  in  this  country  suggests  an 
inquiry  which  seems  to  have  attracted  but  little  attention  up  to  the 
present  time,  as  to  whether  the  majority  of  patients  in  America 
were  first  insane  and  later  became  pellagrins,  or  whether  they  were 
first  pellagrous  and  later,  either  as  a  complication  or  a  consequence 
of  the  affliction,  became  insane.  This  question  is  somewhat 
intricately  bound  up  with  another,  namely,  for  ho\y  long  a  time 
has  pellagra  actually  existed  in  the  United  States? 

Some  of  the  physicians  of  the  South  are  disposed  to  believe  that 
pellagra  has  claimed  its  victims  in  this  country  for  twenty-five 
years.  Williams  and  Mobley  cite  cases  which  seem  to  have  been 
well-marked  instances  of  pellagra,  occurring  twelve  and  ten  years 
ago.  Watson  exhibited  to  us  in  Columbia  a  negro  boy,  twelve 
years  of  age,  whose  symptoms  were  of  the  most  pronounced  and 
classical  t}7)e— cutaneous,  digestive,  nervous,  and  ocular.  He 
had  suffered  for  five  years,  and  for  two  years  continuously  with 
cutaneous  lesions  (pellagrous  "gloves,"  "boots,"  Casal's  "neck- 
band," etc.).  Several  superintendents  of  asylums  are  reperusing 
letters  and  reports  sent  in  the  past  by  members  of  families  to  whom 
either  the  bodies  of  dead  or  restored  patients  had  been  returned, 
complaining  of  maltreatment  of  these  individuals  by  attendants 
through  scalding  the  hands  and  other  parts  of  the  body — instances 
of  what  is  now  believed  to  have  been  pellagra.  Zeller  cites  one 
such  case  in  which  a  nurse  had  been  dismissed  in  disgrace,  but  was 
restored  to  duty  after  the  facts  were  more  fully  understood. 

On  the  other  hand,  the  evidence  that  many  inmates  of  asylums 
were  insane  before  they  became  pellagrous  seems  conclusive.  These 
are  often  ex-inmates  of  workhouses,  pauper  asylums  of  different 
sorts,  debilitated  long  before  their  admission  to  the  institution 
where  they  were  recognized  as  pellagrous,  their  lives  rounding 
out  a  full  measure  of  misery  and  physical  degeneration.  The 
mouths  of  many  are  in  the  worst  possible  condition.  One  cannot 
conceive  of  a  class  of  subjects  more  fit  for  the  invasion  of  the  special 
poison  of  pellagra.  The  fact  that  the  insane  may  become  pellagrous 
is  by  no  means  newly  attested.  Briere  de  Boismont,  Billot,  and 
others  describe  in  detail  pellagra  as  "manifested  during  the  course 
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of  mental  disease."  Baillarger  cites  cases  in  which  pellagra  appeared 
some  time  after  the  admission  of  insane  patients  to  the  asylums 
in  Turin. 

An  important  point  in  favor  of  the  conclusion  that  the  insane 
of  some  of  our  asylums  have  recently  become  pellagrous  is  to  be 
found  in  the  character  of  the  skin  symptoms.  It  is  within  bounds 
to  declare  that  the  most  of  the  cases  seen  by  us  showed  face,  hand, 
and  neck  symptoins  belonging  to  the  early  rather  than  the  late 
pellagrous  stages,  as  evidenced  by  the  vividness  of  the  erythema 
and  the  absence  of  the  atrophic  sequels  of  the  invasion  of  the  skin. 

It  is  noteworthy  in  this  connection  that  the  same  question  respect- 
ing the  prior  existence  of  pellagra  was  asked  when  the  malady 
first  appeared  and  spread  in  Italy  to  such  an  extent  as  to  arouse 
the  attention  of  the  physicians  of  that  country.  It  has,  however, 
l)een  generally  accepted  that  there  could  have  been  few  cases 
observed  by  medical  men  before  the  middle  of  the  eighteenth 
century,  as  the  symptoms  of  the  disease  were  then  scarcely  enumer- 
ated in  literature. 

The  cause  of  pellagra  is  unknown.  It  would  exceed  the  compass 
of  this  article  to  set  forth  the  arguments  pro  and  con  of  the  "zeists" 
and  "antizeists,"  namely,  of  those  who  do  and  of  those  who  do 
not  believe  that  the  ingestion  of  maize  is  responsible  for  the  disease. 
On  the  one  hand  stands  Sir  Patrick  Manson,  who  categorically 
disputes  the  position  that  either  the  nutritive  ingredients  of  sound 
corn,  or  toxin  which  it  may  contain,  or  even  fungi  or  bacteria 
(Bacillus  maidis,  Ustilago  maydis,  Bacillus  pellagrse,  Penicillium 
glaucum,  Aspergillus  flavescens,  fumigatus,  varians,  etc.)  accident- 
ally developed  on  the  grain  are,  any  of  them,  effective.  It  is  true 
that  one  of  his  arguments  is  weakened  today  by  his  citation  of  the 
United  States  as  a  corn-eating  and  pellagra-free  community.  It  is 
certain  that  those  who  have  never  consumed  corn  have  had  pellagra. 
It  is  equally  certain  that  experimental  consumption  of  spoiled  corn 
by  man  has  not  resulted  in  the  development  of  the  disease.  Further, 
it  is  undemonstrated  that  cattle  suffering  from  "blind  staggers" 
and  other  disorders,  as  well  as  chickens  dwarfed  after  a  diet  of 
"pellagrozein,"  as  Lombroso  termed  it,  were  victims  of  pellagra. 

On  the  other  hand,  to  the  mass  of  evidence  in  favor  of  some 
connection  between  the  consumption  of  maize  and  pellagra  col- 
lected by  skilled  observers  and  scientific  men  in  various  parts  of 
the  world,  a  conservative  judgment  cannot  fail  to  assign  value. 
The  National  Pellagra  Conference  held  in  (\)lumbia  (1900)  assumed 
a  judicious  ])()sitit)n  by  declaring:  "That  while  corn  is  in  no  way 
connected  with  pellagra,  evidences  of  the  relation  between  the  use 
of  spoiled  corn  and  the  prevalence  of  pellagra  seem  so  apparent 
that  we  advise  continued  and  systematic  study  of  the  subject,  and, 
in  the  meantime,  we  commend  to  corn-growers  the  great  im})ortance 
of  fullv  madu'ing  corn  on  the  stalk  before  cuttinii'  the  same." 
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Recognizing,  however,  a  fact  of  importance  in  this  connection, 
namely,  that  pellagra  has  occurred  in  persons  living  on  a  diet  con- 
sisting largely  of  durra  (Indian  millet,  Guinea  corn),  it  is  probable 
that  a  much  wider  scope  must  be  allowed  for  the  play  of  the  special 
toxin  effective  in  the  production  of  the  disease,  if  its  etiological 
factor  is  ever  demonstrated  to  be  closely  related  to  a  cereal  diet. 

The  full  report  by  Dunning  on  Pellagra  in  Italy  would  seem  to 
furnish  overwhelming  support  to  the  proposition  that  maize  is 
responsible  for  pellagra,  were  it  not  for  the  evidence  it  presents  of 
efforts  on  an  enormous  scale  put  forth  by  the  Italian  Government, 
not  merely  in  the  direction  of  excluding  maize,  and  especially  spoiled 
maize,  from  the  dietary  of  their  peasantry,  but  also  in  the  line 
of  a  wide  improvement  in  the  general  hygienic  environment  and 
food  of  the  people.  The  admittedly  impoverished  condition  of  the 
great  mass  of  sufferers  points  unmistakably  to  the  predisposing 
causes  of  the  malady.  The  setting  of  these  aside  in  large  measure 
has  naturally  produced  a  noteworthy  change  in  the  statistics  of  the 
disease  in  Italy.  How  far  these  can  be  cited  as  arguments  in  favor 
of  the  zeistic  origin  of  pellagra  is  questionable.  The  indisputable 
facts  in  this  connection  are  the  occurrence  of  the  disease  as  an 
endemic;  its  practical  limitation  within  definite  geographical  limits; 
its  involvement  of  men,  women,  and  children,  at  all  ages,  but 
especially  of  adults  between  the  third  and  fifth  decades  of  life; 
and  that  its  victims  everywhere  belong  to  the  class  of  those  whose 
resistance  is  weakened  by  poverty  and  such  of  its  attendant  ills 
as  insufficient  and  improper  food,  exposure,  and  unremitting  toil. 

The  brilliant  successes  in  the  management  of  pellagra  have  been 
secured  by  prophylaxis.  Amelioration  of  the  environment,  food, 
and  mental  state  of  pellagrous  patients  living  in  pellagrous  districts 
has  worked  surprising  results. 

The  Italian  campaign  against  pellagra  has  been  conducted  by 
enactment  of  laws  providing  for  inspection  and  condemnation  of 
suspected  food  imports;  by  requiring  registration  of  all  pellagrous 
cases;  by  the  establishment  of  pellagrological  commissions,  such 
as  that  recently  authorized  by  the  Illinois  Legislature;*  by  founding 
pellagrosarios,  institutions  for  the  care  of  the  sick;  by  distributing 
proper  food  to  destitute  families;  by  erecting  "economic  kitchens" 
and  rural  bakeries,  where  food  of  proper  quality  is  supplied  at  a 
low  price;  by  appointing  commissions  (Caticdre  amhiilanti)  for 
instruction  and  encouragement  in  improved  methods  of  agriculture; 
and  by  providing  public  desiccating  plants  for  drying  maize,  and 
public  storehouses  for  its  preservation.     An  elaborate  system  of 


*  The  Governor  of  Illinois  has  appointed  a  commission  to  report  upon  pellagra  in  the 
Charitable  Institutions  of  the  State,  consisting  of  the  following-named  gentlemen:  Dr. 
Frank  Billings.  Chicago;  Dr.  J.  L.  Greene,  Springfield;  Dr.  Geo.  W.  Webster,  Chicago; 
Dr.  H.  S.  Grindley,  Urbana;  Dr.  Howard  T.  Ricketts,  Chicago;  Dr.  Oliver  S.  Ormsby, 
Chicago;  Dr.  H.  Douglas  Singer,  Hospital;  and  Dr.  W.  J.  McNeal,  Urbana. 
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public  education  has  also  been  put  in  operation  by  lectures  and 
distribution  of  pamphlets.  The  happy  results  are  worthy  of  study 
as  well  by  the  economist  as  by  the  physician. 

Compared  with  these,  the  fruits  of  medication  of  those  who  are 
infected  are  scarcely  worth  naming.  Arsenic  by  the  mouth  and 
by  hypodermatic  injection,  atoxyl  administered  by  both  methods, 
quinine,  strychnine,  iron,  have  been  both  praised  and  adjudged 
of  little  value.  Drs.  Cole  and  Winthrop,  employing  transfusion  with 
the  blood  of  both  cured  pellagrous  and  non-pellagrous  subjects, 
seem  to  have  secured  satisfactory  results  in  a  few  cases.  Today 
the  best  accepted  treatment  of  the  disease  is  that  which  is  indicated 
in  individual  cases  by  the  symptoms  presented,  always  having  in 
view  the  imperative  demand  for  improved  nutrition. 

The  extent  of  the  prevalence  of  pellagra  in  the  United  States 
is  set  forth  in  the  observations  of  Lavinder,  who  has  had  oppor- 
tunities for  the  observation  of  the  disease  in  all  parts  of  this  country. 
The  first  cases  were  reported  by  Dr.  Gray,  of  New  York,  and 
Dr.  Tyler,  of  INIassachusetts,  at  the  meeting  of  Asylum  Physicians, 
held  in  Washington,  D.  C,  in  1863  and  1864.  Before  these  dates 
there  had  been  reports  of  isolated  cases  occurring  near  Halifax, 
N.  S.  I  was  present  at  the  meeting  of  the  American  Dermatological 
Association,  in  1902,  when  Dr.  Samuel  Sherwell,  of  Brooklyn, 
reported  two  cases  occurring  in  Italian  sailors  found  pellagrous 
after  entering  the  port  of  New  York.  Lavinder's  list  of  those 
of  the  States  where  pellagra  is  believed  to  have  occurred  includes 
the  names  of  thirteen,  mostly  Southern,  to  which  Illinois  and  other 
States  have  since  been  added,  making  a  total  believed  to  be  sixteen. 
Most  of  the  cases  reported  are  in  public  institutions  of  one  kind 
or  another,  chiefly  asylums  for  the  insane.  At  the  date  of  the 
appearance  of  Lavinder's  leaflet  it  was  believed  that  a  total  of 
one  thousand  cases  had  l)een  recorded.  The  number  has  since 
increased.  Dr.  Kerr  estimates  that  there  were  five  thousand 
pellagrins  in  the  United  States  in  the  year  1909. 

Respecting  the  prognosis  of  pellagra,  the  percentage  of  mortality 
among  American  patients  seems  to  be  nearly  35  per  cent,  of  those 
affected.  Unfortunately,  the  larger  number  of  fatal  cases  has 
occurred  among  the  insane  presumably  affected  with  the  disorder 
after  admission  to  the  institutions  reporting  the  fatality.  Statistics 
of  pellagra  in  its  terminal  stages  in  this  country,  where  the  course 
of  the  disease  from  onset  to  conclusion  was  wholly  and  ])uroly  due 
to  the  pellagrous  poison,  are  not  available.  Randolph,  basing  his 
conclusions  upon  the  Florida  cases,  believes  that  about  one  in  every 
four  or  five  patients  recovers.  Of  the  series  of  cases  studied  by 
Siler,  22  per  cent,  died,  10  per  cent,  were  failing,  and  17  per  cent, 
improving  at  the  date  of  his  report.  In  a  personal  comnnniication 
received  from  Dr.  ZcUer  since  the  adjournment  of  the  Conference, 
he  reports  the  death  of  several  patients  observed  l)y  us  when  per- 
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initted  to  make  the  observations  recorded  in  this  article.  Most 
authors  agree  as  to  the  curability  of  the  disease  in  its  earliest  mani- 
festations, chiefly  by  the  aid  of  the  generous  regimen  suggested 
above.  Fritz,  director  of  the  Pellagrosario  at  Inzago,  in  a  long 
experience,  has  seen  but  two  complete  cures  of  fully  developed 
cases. 

Physicians  in  all  parts  of  the  United  States  are  now  somewhat 
anxiously  regarding  the  possibilities  of  the  future  respecting  the 
progress  of  pellagra  in  this  country.  The  history  of  the  disease 
in  the  past  points  with  emphasis  to  the  fact  that  in  countries  where 
it  has  once  attacked  the  population  it  recurs  witii  somewhat  alarm- 
ing regularity,  save  when  such  elaborate  measures  of  repression 
have  been  adopted  as  those  briefly  outlined  above  in  connection 
with  the  campaign  against  pellagra  in  Italy.  AYhat  will  be  the 
issue  of  the  oncoming  spring  and  summer  when,  according  to  the 
common  mode  of  the  malady,  its  recrudescence  in  a  severe  form 
might  be  anticipated?  It  is  probable  that  there  may  be  during 
the  year  1910  a  considerable  increase  in  the  number  of  cases 
reported. 

But  he  has  poorly  comprehended  the  economic  equations  of 
our  national  resources  who  looks  to  see  pellagra  work  such  havoc 
in  this  country  as  among  the  smitten  peasantry  in  the  provinces 
of  Bergamo,  Brescia,  and  Venetia.  It  has  been  aptly  said  of  the 
poor  of  America  that  they  do  not  know  what  poverty  is.  Incredible 
as  it  may  sound  to  those  unfamiliar  with  the  fact,  a  large  number 
of  the  applicants  to  public  charities,  in  the  Northern  States  at  least, 
are  food-poisoned  by  sheer  glut.  They  are  not  even  strangers  to 
the  gout. 

The  lessons  of  pellagra  are  writ  too  large  to  be  neglected  in 
any  wide  measure  by  an  intelligent  people.  Its  cause,  as  yet 
undetermined,  will  be  revealed;  its  prophylaxis  is  already  under- 
stood; it  certainly  will  be  relegated  to  that  path  whither  uncinariasis 
has  been  consigned,  and  along  which  yellow  fever  and  tuberculosis 
are  already  disappearing. 
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HIGH  CALORIC  DIET  IN  TYPHOID  FEVER. 
By  Harris  A.  Houghton,  M.D., 

ASSOCIATE     ATTENDIXG     PHYSICIAN    TO     THE     FLUSHING     HOSPITAL     AND     TO    THE     NASSAU 
HOSPITAL    (mINEOLA),     BAYSIDE,     LONG     ISLAND. 

The  present  death  rate  of  typhoid  fever  is  very  low,  notwithstand- 
ing many  serious  comphcations  which  are  possible.  But  there 
is  much  to  be  gained  in  comfort  to  the  patient.  The  classical 
three  weeks  cannot  be  aborted,  but  the  prospect  of  an  average 
lower  temperature  and  pulse  rate  with  lessened  meteorism,  toxemia, 
and  delirium  is  very  alluring.  By  due  regard  for  the  dietary,  this 
end  can  be  achieved  in  all  but  a  few  severe  cases. 

I\Iy  object  is  to  consider  this  subject  from  the  standpoint  of  the 
physiologist  and  at  the  same  time  take  account  of  the  altered  con- 
ditions in  the  intestinal  tract  and  the  deviations  from  normal  metab- 
olism. If  the  subject  is  approached  with  a  spirit  of  fairness  and 
with  a  desire  to  examine  closely  the  more  exact  experimental  evidence, 
one  can  hardly  escape  the  conclusion  that  the  use  of  milk  and  various 
"peptone"  preparations  is  based  on  prejudice  and  precedent,  and 
has  little  else  to  commend  it.  To  recommend  indefinite  quantities 
of  foodstuffs  without  inquiry  iuto  their  chemical  architecture  and 
the  needs  of  the  patient  is  inexact  and  unscientific.  Shaffer^  has 
estimated  that  the  typhoid  fever  patient  rarely  receives  more  than 
50  per  cent,  of  food  necessary  to  supply  dynamic  needs.  This 
usually  contains  at  least  three  times  more  nitrogen  in  proportion 
than  would  be  advisable  to  allow  a  healthy  individual.  Naturally 
the  balance  of  the  dynamic  needs  must  be  met  by  the  body  tissue 
with  consequent  loss  of  weight  and  increasing  weakness. 

The  use  of  milk — plain,  fermented,  or  digested — is  strongly 
intrenched  in  American  practice,  and  it  is  difficult  to  obtain  con- 
sideration of  other  foodstuffs.  The  argument  that  milk  is  "easily 
digested"  loses  force  in  direct  proportion  to  the  number  of  curds 
in  the  stools  and  the  degree  of  meteorism.  If  sufficient  is  given 
to  meet  dynamic  needs,  the  bulk  is  almost  prohibitive.  It  neither 
protects  against  nitrogen  loss  (if  that  is  desirable)  nor  does  the 
chemical  structure  of  the  casein  molecule  permit  of  its  rational  use. 

The  favorable  results  obtained  with  Seibert's^  soup  diet  led  to 
this  article.  He  does  not  use  milk.  The  relative  amounts  of 
protein,  fat,  and  carbohydrate  are  difficult  to  estimate,  but  there 
is  a  commendable  increase  in  energy  producing  elements.  The 
cases  reported  are  sufficiently  numerous  to  draw  satisfactory  con- 
clusions concerning  the  death  rate.  But  most  convincing  to  the 
judicial  observer  is  the  frequent  absence  of  necessity  for  baths  and 

>  Jour.  Amer.  Med.  Assoc,  1908,  li,  974. 
»  Medical  Record,  June  20,  1908. 
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stimulation,  and  the  absence  of  those  symptoms  which  make  the 
Hfe  of  the  typhoid  fever  patient  miserable. 

The  Digestive  Secretions  in  Fever.  In  general,  typhoid 
fever  is  a  disease  characterized  by  ulceration  of  Peyer's  patches — 
the  organs  of  protein  assimilation — diffuse  catarrh  of  the  intestinal 
mucosa,  and  by  a  Bacillus  typhosus  bacteremia.  Experimental 
medicine  has  shown  that  the  glandular  secretions  of  the  digestive 
tract  are  diminished  or  altered.  Jawein  says  that  the  total  c(uantity 
of  salivary  juice  is  less  than  normal;  it  is  often  acid,  and  ptyalin 
is  absent.     Dry  mouth  and  sordes  are  always  present. 

Kraus^  has  this  to  say  of  the  gastric  secretions:  "The  amount  of 
HCl  is  so  small  that  the  affinity  of  the  food  is  not  satisfied. 
Organic  acids  contained  in  the  food  or  derived  from  it  bv  fermen- 
tation  preponderate  in  the  chyme.  Von  Noorden  obtained,  together 
with  numerous  negative  results,  distinct  evidences  of  HCl  during  the 
high  fever  of  erysipelas  and  scarlet  fever,  provided  large  amounts 
of  salt  and  pepper  were  added  to  the  meat  taken."  According  to 
Sticker  and  Zweifel,  the  power  of  absorption  is  diminished,  but  the 
motor  functions  seem  to  be  undisturbed. 

The  hepatic  functions  in  typhoid  fever  are  also  altered.  Post- 
mortem degenerative  changes  are  found  and  acute  yellow  atrophy 
may  follow  intense  toxemia.  There  is  a  diminution  in  the  quantity 
of  the  bile  (Bidder  and  Schmidt),  it  is  more  viscid,  and  contains  an 
abnormal  amount  of  mucus  (Pisenti).  Naturally  there  exists  no 
evidence  as  to  the  integrity  of  the  pancreatic  secretion  or  the  siiccus 
entericus.  That  these  digestive  juices,  in  common  with  others, 
are  diminished  in  quantity  and  altered  in  quality,  particularly  in 
typhoid  fever,  is  the  natural  and  justifiable  assumption.  There  is 
an  admitted  10  to  12  per  cent,  decrease  in  the  digestive  capacity  of 
the  typhoid  fever  patient  for  all  classes  of  foodstuffs  (von  Hoesslin). 
With  the  above  facts  drawn  from  precise  observation  before  us, 
are  we  justified  in  believing  that  10  to  12  per  cent,  covers  the 
amount  lost? 

It  is  my  purpose  to  omit  discussion  as  to  the  power  of  the  fever 
patient  to  digest  and  assimilate  fat  and  carboliydrate.  There  is 
not  the  necessitv  for  the  use  of  fat,  notwithstan(Hno;  its  hi<rli  caloric 
value.  Its  tendency  to  produce  digestive  symptoms  is  a  positive 
contra-indication.  As  to  starches  and  sugars  the  question  will 
hardly  arise.  Von  Leyden  and  Ivlemperer,  von  Hoesslin,  Folin, 
and  others  believe  that  it  is  normal  within  the  a])Ove  percentage, 
and  the  evidence  on  whicii  their  conclusions  is  based  is  seemingly 
conclusive.  On  the  other  hand,  protein  assimilation  in  fever  will 
demand  some  detailed  nttention,  for  it  is  im|iorl:int  to  know  whether 

'  Where  refproiicrs  are  not  given  in  detail,  they  may  he  found  either  in  von  Noorden's 
'  'Metabolism  and  Practical  Medicine,"  Lusk's  "Science  of  Nutrition,"  or  in  the  papers  defi- 
nitely indicated.  Sucli  sources  of  infonnation  have  been  freely  8umni.irizcd  with  a  view 
to  presenting  the  .subject  as  cogently  as  possible. 
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the  benefits  from  its  use  overshadow  the  disadvantages.  The  pres- 
ent view  that  digestion  and  assimilation  of  protein  is  normal  within 
10  per  cent,  rests  on  the  accuracy  of  the  nitrogen  balance  as  an 
experimental  procedure.  Does  nitrogen  which  has  disappeared 
en  route  through  the  fevered  digestive  tract  mean  normal  utilization  ? 

Protein  Assi^ulation  in  Fever.  Accepting  Chittenden's 
standards  for  the  purpose,  a  normal  man  ingesting  daily  60  grams  of 
protein  (about  11.5  grams  of  nitrogen)  and  sufficient  fat  and  carbo- 
hydrate to  yield  2000  to  3000  calories,  will  pass  2  grams  (or  less)  of 
nitrogen  in  the  feces.  The  difference — all  but  one  gram,  more  or  less 
— will  be  eliminated  in  the  urine.  This  is  assuming  that  his  work 
is  light,  and  that  other  factors,  such  as  external  and  internal  tem- 
perature, etc.,  are  medium,  normal,  and  constant.*  It  is  not  possible 
to  differentiate  the  sources  of  fecal  nitrogen  in  a  given  case.  Accord- 
ing to  Voit,  who  tied  off  intestinal  loops  in  dogs,  most  fecal  material 
is  true  excrement  from  the  walls  of  the  intestines  or  glands  emptying 
therein.  Strassburger^  estimated  that  one  gram  of  nitrogen  in  the 
normal  stool  is  contained  in  the  bodies  of  bacteria,  which  may  have 
arisen  from  food  or  secretion  nitrogen.  There  is  also  nitrogen  to  be 
found  in  desquamated  cells,  carbon  nuclei  fractions  resulting  from 
bacterial  activity  and  other  minor  sources.  Further,  in  typhoid  fever 
there  may  be  blood  and  reparative  serum  exudates  which  have  sur- 
vived the  destructive  influences  above  mentioned.  So  economical  is 
the  organism  in  the  use  of  foodstuffs  that  there  is  very  little  nitrogen 
residuum  from  intake.  It  is  probable  that  fecal  nitrogen  may  vary 
in  its  distribution  at  different  times  and  in  different  individuals, 
and  that  the  distribution  may  be  materially  altered  within  a  short 
period. 

An  increase  in  protein  intake  does  not  cause  an  increase  in  the 
nitrogen  of  the  feces  until  the  capacity  for  assimilation  is  far 
exceeded.  The  first  effect  is  increased  nitrogen  exchange,  and 
the  evidences  appear  in  the  urine.  As  soon  as  it  reaches  the  lower 
limit  of  heat  requirements  in  the  starving  man,  oxidation  and 
heat  elimination  increase,  and  the  thermo-regulating  mechanism 
is  called  into  play.  This  is  the  effect  of  the  specific  dynamic  action 
of  protein  as  demonstrated  by  Rubner.  The  second  effect  of  the 
overuse  of  meat  is  usually  increased  intestinal  putrefaction,  with 
increase  of  its  products  in  the  urine  and  sometimes  in  the  feces. 
It  is  only  during  recovery  from  disease,  growth,  and  prolonged  mus- 
cular exercise  that  the  body  is  able  to  retain  any  quantity  of  nitrogen 
by  increased  protein  feeding. 

Approximately  82  per  cent,  of  the  urinary  nitrogen  is  eliminated 
in  the  form  of  urea.     This  substance  has  no  single  source.     A 

*  Rieder  found  that  a  man  on  a  non-nitrogen  diet  passed  0.54  to  0.87  gram  of  nitrogen  in 
the  feces  daily.  These  values  are  about  0.5  gram  greater  than  Muller  found  in  the  starving 
Cetti.     This  is  the  minimal  value  of  secretion  nitrogen  not  reabsorbed. 

* '  'Die  Faeces  des  Menschen." 

VOL.    139,    NO.    1. J.Kl^VARY,    1910.  2 


30  HOUGHTON:      HIGH   CALORIC   DIET   IN    TYPHOID    FEVER 

portion  is  derived  from  the  liver  and  in  part  represents  unused 
residual  ammonia  fractions  arising  as  required  altejations  in  molec- 
ular form  take  place  in  the  change  from  the  food  to  body  proteins. 
A  portion  is  derived  directly  from  food  proteins  by  simple  hydrolytic 
splitting,  such  as  may  occur  after  the  ingestion  of  arginin.  A  portion 
is  the  end-product  of  cellular  metabolism.  Urinary  creatinin  is 
exogenous  and  endog-enous,  the  latter,  according  to  Folin,  being  a 
measure  of  cellular  metabolism.  The  same  is  true  of  xanthin  bases. 
Sulphuric  and  glycuronic  esters  are  products  of  intestinal  putre- 
faction.^ 

The  urinary  nitrogen  of  the  fever  patient  shows  alteration  in 
distribution.  The  total  amount  is  increased  proportionately  to 
the  intake.  The  quantity  of  endogenous  purins  increases  with 
the  fever  (]\Iandel),  and  proportional  to  the  whole  nitrogen  output. 
Ammonia  in  combination  with  organic  acids  always  increases,  and 
often  at  the  expense  of  urea  ammonia.  This  ammonia  excretion  shows 
a  total  weight  from  2  to  6  grams  as  against  0.7  gram  in  health.  The 
creatinin  nitrogen  on  a  creatinin-free  diet  shows  a  ratio  to  total 
nitrogen  of  0.2  to  4.5  as  against  5  to  7  in  health  (von  Noorden). 
The  excretion  of  indican  may  be  increased  by  eight  or  ten  times 
over  the  health  maximum.  In  severe  infections  the  distribution 
of  nitrogen  may  be  so  altered  as  to  resemble  the  toxemia  of  preg- 
nancy (Ewing). 

Kidney  Capacity  in  Fever.  The  reasons  thus  far  advanced 
to  show  the  limitations  of  the  nitrogen  balance  more  particularly 
involve  problems  of  metabolism.  There  are  some  others  which 
involve  the  activity  of  special  organs.  The  quantitative  elimination 
of  nitrogen  by  the  kidneys  varies  in  a  most  unaccountable  man- 
ner, following  to  some  extent  the  cyclic  elimination  of  health,  but 
without  the  precise  periodicity.  The  variations,  however,  furnish 
considerable  leeway  for  error,  unless  the  period  of  observation 
is  prolonged.  Epicritical  elimination  of  nitrogen,  following  the 
termination  of  an  infective  process  seems  to  point  in  the  same 
direction.^  The  possibility  that  nitrogen  may  be  retained  in  the 
form  of  excrementitious  products,  secondary  to  the  irritation  of  infec- 
tion must  be  admitted,  and  may  under  these  circumstances  be  the 
equivalent  of  latent  uremia. 

Nitrogen  Excretion  by  the  Skin  during  Fever.  Nitrogen 
is  excreted  in  the  perspiration,  the  whole  amounting  from  0.2  to 
0.66  gram  daily  (Atwater  and  Benedict).  Increase  in  nitrogen 
elimination  usually  follows  increase  in  the  quantity  of  sweat,  as  the 

"The  nitroKf^n  in  tlicse  compDunds  i.s  small.  The  signifioaiico  lies  in  the  fact  that  they 
represent  a  definite  amount  of  protein,  di.sintejtrated  by  extradigestive  processes,  which 
also  may  be  represented  in  the  ammonia  output. 

'  P'-picritical  elimitiation  of  iiitroKcn  has  been  explained  on  different  gnnmds.  As  an  exam- 
ple of  retained  nitrogen  from  non-elimination,  Schondorff  found  that  after  feeding  a  dog  an 
abundance  of  meat,  there  was  40  grams  nitrogen  aocimiulation  in  the  tissues  "in  the  form 
of  water  free  extractives  and  20  grams  of  urea  nitrogen." 
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result  of  muscular  exercise.  The  external  temperature  and  humidity 
also  have  their,  effect.  Argutinski  found  that  he  excreted  750 
mg.  perspiration  nitrogen  in  the  summer  and  less  than  a  third  of 
that  amount  in  autumn.  These  results  can  hardly  be  applied 
to  an  infective  process,  because  circulatory  disturbances  are  an 
inevitable  accompaniment.  The  contraction  of  peripheral  arterioles 
not  only  inhibits  conduction  and  radiation,  leading  to  retention  and 
fever,  but  the  supply  of  sweat-producing  materials  to  the  skin  is 
diminished.  There  is,  therefore,  a  diminution  in  refrigeration. 
By  measurement,  the  evaporation  of  water  from  the  skin  during 
fever  is  normal,  but  observations  on  this  point  do  not  seem  to  be 
conclusive.  Admitted  as  true,  the  effort  of  the  organism  to  lose 
heat  through  evaporation  neutralizes  the  contraction  of  arterioles 
from  infection.  Proportionate  to  the  rise  in  temperature,  the 
amount  of  perspiration  is  therefore  diminished.  From  a  clinical 
standpoint,  this  view  is  hardly  satisfactory.  One  can  scarcely 
watch  the  periodic  and  irregular  drenching  of  bedclothes  without 
wondering  whether  nature  has  overcome  the  tendency  of  the  infec- 
tion to  curtail  evaporation,  and  thus  the  laws  for  the  irregular  excre- 
tion of  urinary  nitrogen  become  operative  for  the  skin.  If  uncalcu- 
lated  in  the  nitrogen  exchange,  the  uppermost  limit  of  sweat  excre- 
tion during  muscular  activity  would  lead  to  an  error  of  12  or  15  per 
cent,  on  Chittenden's  diet. 

Bacterial  Disixtegratiox  of  Protein.  F.  ]Miiller  suggested 
that  the  amount  of  body  protein  destroyed  by  bacteria  was  sufficient 
to  take  into  account,  but  there  has  never  been  general  acceptance 
of  this  view.  Of  more  importance  are  bacterial  processes  in  the 
intestine  during  fever,  and  especially  typhoid.  The  withdrawal  of 
digestive  juices  and  delay  in  digestion  of  protein  is  an  opportunity 
which  intestinal  bacteria  do  not  neglect.  This  is  sho^oi  by  the  large 
excretion  of  urinary  aromatic  sulphates,  the  meteorism,  and  foul 
stools.  We  are  imacquainted  with  bacterial  processes  in  the 
intestine  during  typhoid  fever.  We  know  nothing  of  possible 
powers  which  Bacillus  typhosus,  acting  alone  or  in  symbiotic  activity 
with  Bacillus  coli  or  anaerobics,  may  have  in  disintegrating  food- 
stuffs and  thereby  producing  a  toxemia  independent  of  but  aug- 
menting the  intoxication  of  the  disease.  The  amount  of  protein 
lost  to  the  organism  in  this  manner  cannot  be  estimated,  but  it 
must  be  considerable  on  a  high  protein  diet. 

Conclusion.  It  is  not  forcing  the  conclusion  to  say  that  a 
daily  nitrogen  balance  does  not  necessarily  indicate  proper  digestion, 
absorption,  and  utilization  of  protein  in  the  fever  patient.  "It 
is  by  no  means  certain  that  the  amount  of  nitrogen  retained  is  a 
measure  or  the  equivalent  to  accumulation  of  body  albumin"  (von 
Noorden).  Only  as  the  nitrogen  of  the  food  becomes  an  integral 
part  of  cell  life  (Hoffmeister's  stabile  protein)  is  it  servicable  to 
the  orcranism.     Potentially,  it  mav  become  of  service  in  the  form 
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of  labile  protein.  With  a  healthy  organism  and  by  suital^le  food — 
a  minimum  of  protein  and  maximum  of  carbohydrate  and  fat — 
the  nitrogen  exchange  would  tend  to  diminish  to  a  point  where  it 
would  coincide  with  true  nitrogen  metabolism.  In  practice  this 
point  is  rarely  reached,  and,  if  possible,  would  be  of  doubtful  value 
(]\Ieltzer).  These  facts  should  make  us  extremely  skeptical  con- 
cerning the  utilization  of  protein  by  the  fever-infected  organism — 
especially  in  typhoid  fever. 

Metabolism  During  Fever.  It  is  of  prime  importance,  in 
deciding  on  a  dietary  for  fever  patients,  to  recognize  certain  altered 
metabolic  processes  and  thereby  adjust  the  supply  to  the  require- 
ment. 

The  Causation  of  Fever  During  Infection.  Increased  oxidation 
brought  about  through  the  action  of  toxins  on  thermo-regulating 
centres  in  the  central  nervous  system  is  usually  given  as  the  cause 
of  fever.  Inquiry  into  the  respiratory  quotient,  heat  elimination, 
and  the  condition  of  the  circulation  bear  out  this  conception  only 
with  modification.  Von  Noorden  measured  the  daily  calorie  out- 
put of  a  typhoid  patient  weighing  48  kilograms,  the  fever  ranging 
about  38.5°  C,  and  found  that  he  eliminated  1200  calories,  or  25 
per  kilogram.  The  patient  preserved  his  weight  on  a  diet  rather 
rich  in  protein.  No  relation  has  been  established  between  the 
degree  of  pyrexia  and  perceptible  alterations  in  the  respiratory 
quotient.  There  may  be  an  increase  in  oxidation  processes,  but 
in  a  large  majority  of  cases  the  respiratory  quotient  and  caloric 
output  remain  normal.^  The  character  of  ingested  food  seems 
to  have  more  influence  than  any  other  factor. 

The  maintenance  of  body  temperature  during  muscular  work 
and  increased  oxidation  depends  on  loss  of  heat  through  conduction 
and  radiation,  and  secondly  by  evaporation  of  water,  mainly  through 
the  skin  and  to  a  less  extent  through  the  expired  air.  Conduction 
and  radiation  are  limited  by  circulatory  changes  in  infective  fever. 
This  action  begins  as  soon  as  the  absorption  of  toxins  commences 
by  causing  a  general  constriction  of  ultimate  arterioles.  Heat 
production  and  heat  outgo  become  equal  after  the  first  thirty-six 
hours,  with  the  body  temperature  at  a  higher  level. 

It  seems  probal)le  that  some  degree  of  pyrexia  in  typhoid  fever 
may  be  accounted  for  by  oxidation  processes  in  the  intestine  due 
to  bacterial  activity,  especially  in  cases  in  which  the  food  content 
is  favorable  for  such  action.  Thermogenic  bacteria  are  common 
inhabitants  of  the  l)owel  (IMacfadyen).^ 

Increased  Protein  Destruction  in  Fever.  An  increased  destruc- 
tion of  cellular  protein  which  shows  it.sdf  in  urinary  nitrogen  is 
always  noted   in   infective  fever.     This  loss  is  attributable  to  the 

*  Increa.iod  nxiilatinn  i.s  always  noted  during  the  initial  rise  of  temperature. 
'Jour.  Path,  and  Bact.,  1895,  iii,  87.     (F'ull  references  to  French  literature.) 
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cause  of  the  fever  or  the  infective  process,  and  the  loss  does  not 
account  for  the  increased  pyrexia.  In  a  case  observed  by  von 
Leyden  and  Klemperer,  the  diet  contained  25.1  grams  of  nitrogen  in 
twenty-four  hours  and  the  excreta  contained  31.5  grams,  of  which 
29.6  grams  appeared  in  the  urine.  On  the  observed  day  the  patient 
received  a  total  of  1732  calories,  and  the  highest  temperature  was 
40.2°  C.  There  was  a  nitrogen  loss  of  6.4  grams.  The  cause  of 
such  losses  may  be  found  in  two  directions:  (1)  Destruction  due 
to  the  rise  of  body  temperature.  This  is  shown  best  by  the  loss 
of  nitrogen  in  animals  subjected  to  a  high  temperature.  Voit 
found  that  by  artificially  raising  the  temperature  of  a  fasting  dog 
to  40°  for  a  period  of  twelve  hours,  there  was  an  increase  in  nitrogen 
elimination  of  37  per  cent,  above  the  normal.  There  was  no  toxic 
element  to  obscure  the  picture.  (2)  Nitrogen  loss  due  to  the  virulence 
with  which  the  toxins  attack  body  tissue.  This  varies  with  the 
character  of  the  infection.  According  to  Ehrlich,  the  labile  protein 
molecule  and  the  toxin  molecule  both  contain  haptophore  groups, 
and  the  mechanism  of  attachment  to  cellular  protein  is  the  same. 
During  infection,  cellular  protein  exhibits  greater  affinity  for  toxins 
than  labile  (food)  protein.  If  this  were  not  so,  immunity  processes 
would  be  seriously  inhibited.  Therefore,  in  severe  infection,  with 
abundance  of  toxins  in  the  circulating  blood,  cellular  activity 
results  in  augmented  nitrogen  output.  Regeneration  is  possible 
only  as  the  intoxication  decreases  and  attachment  of  nutrition 
nitrogen  supercedes  that  of  toxin  nitrogen.  It  will  be  possible 
to  maintain  cell  equilibrium  of  nitrogen  only  when  side-chains 
available  for  nutrition  are  equal  in  number  to  those  combining 
with  intermediary  bodies.  If  the  former  exceed  the  latter  as  the 
infective  process  subsides,  cell  regeneration  takes  place  and  the 
effect  is  retention  of  nitrogen  in  the  form  of  stabile  protein. 

Metabolism  of  Fats  and  Carbohydrates  in  Fever.  In  pyrexia 
the  glycogen  of  the  liver  disappears  and  that  of  the  muscles  increases. 
This  migration  is  probably  accounted  for  by  the  need  of  the  cells 
for  combustible  material.  The  burning  of  body  fat  is  proportional 
to  the  burning  of  protein,  and  plays  its  part  in  the  weight  decrease. 
After  absorption  the  behavior  of  carbohydrates  is  not  materially 
different  from  that  in  health. 

The  Acidosis  of  Pyrexia.  An  increase  in  the  output  of  urinary 
ammonia  (in  combination  with  acid)  has  been  noted.  This  may 
reach  as  high  as  6  grams  (normal  0.7  gram).  The  three  acetone 
bodies  have  been  isolated,  and  feeding  starch  does  not  always  cause 
them  to  disappear.  Von  Noorden  was  inclined  to  attribute  their 
appearance  to  inanition  and  lack  of  nourishment.  They  certainly 
indicate  perversions  in  oxidation  power.  It  is  interesting  to  note 
in  this  connection  that  Herter  has  isolated  small  amounts  of  acetone 
from  cultures  of  mixed  fecal  bacteria.  Since  it  has  been  shown 
that  the  acidosis  of  diabetes  is  not  dependent  on  bacterial  activity 
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in  the  intestine,  too  little  importance  has  been  attached  to  a  possible 
connection.  Kraus  is  of  the  opinion  that  determination  of  the  acidity 
of  the  urine  is  of  little  value.  There  is  a  type  of  acidosis  which  reveals 
itself  by  hyperacid  urine,  decrease  in  salivary  alkalinity,  and  possible 
hyperchlorhydria.  Some  symptoms  of  this  type  accompany  fever. 
Whether  the  acidity  can  be  referred  to  destruction  of  body  or  food 
protein^"  cannot  be  said. 

The  Internal  Organs  in  Fever.  While  in  many  instances  the 
functional  capacity  of  an  organ  can  be  conjectured  by  postmor- 
tem changes,  urinary  evidences  of  decrease  in  renal  function  are 
too  well  understood  to  need  more  than  passing  mention.  It  must 
be  granted  that  these  organs  bear  the  brunt  of  the  infection  and 
are  most  susceptible  to  its  influence.  The  hepatic  changes  also 
have  been  mentioned.  As  to  the  condition  of  the  glands  having 
internal  secretion,  but  little  is  known.  It  would  be  a  most  curious 
confirmation  of  clinical  observation  if  it  could  be  shown  that 
vasomotor  dilatation  so  characteristic  of  certain  infections  depended 
on  failure  of  the  adrenal  gland. 

The  Specific  Dynamic  Action  of  Foodstuffs.  Many  years  ago, 
Rubner  recommended  that  the  excessive  use  of  protein  in  infective 
fever  was  contra-indicated  by  its  specific  dynamic  action.  This 
is  best  illustrated  by  experiment  on  a  starving  dog.  The  heat 
produced  was  observed  to  rise  42  to  46  per  cent,  after  consumption 
of  2000  grams  of  meat.  At  the  height  of  digestion,  the  increase  was 
still  greater,  sometimes  attaining  90  per  cent.  The  efYect  passed 
oflf  at  the  close  of  the  tenth  hour.  As  long  as  the  protein  con- 
sumption remains  high,  the  energy  transformation  remains  high. 
According  to  Rubner,  for  every  1  per  cent,  addition  to  the  protein 
of  the  food,  there  is  an  increase  in  the  consumption  of  energy  on  a 
pure  meat  diet  of  from  2  to  2.-5  per  cent.^^  The  constant  deposit  of 
protein  continually  raises  the  heat  production  in  the  organism 
until  a  point  is  reached  when  no  more  protein  is  added  to  the  body." 
This  is  the  point  of  nitrogen  equilibrium,  and  when  the  sparing 
action  of  fats  and  carbohydrates  is  utilized,  the  point  is  quickly 
attained.  It  is  evident  that  on  a  purely  protein  diet  the  dynamic 
needs  cannot  be  met,  the  same  conditions  obtaining  in  a  less  degree 
by  a  use  of  a  relative  excess  of  protein.  The  only  exception  to  this 
rule  is  when  the  intake  of  protein  is  less  than  the  dynamic  needs 
of  the  starvin<>"  ori>anism  at  rest.     This   increase   in  energv  con- 

'0  Tlie  proportion  of  bases  to  acids  in  the  protein  molecule  averaRes  25  to  35.  Mann's 
Chemistry  of  Proteins. 

"  It  is  usually  calculated  that  20  iier  cent,  increase  in  the  dynamic  value  of  food  for  fever 
patients  should  he  allowed  over  that  of  the  resting  individual.  It  would  be  interesting  if 
it  should  transpire  that  this  resulted  solely  from  protein  consiunption. 

'2  We  are  not  at  liberty  to  use  the  terms  "heat  e<|uilil)rium"  and  "nitroRen  equilibrium" 
as  synonymous  terms.  There  may  be  loss  of  weight  with  nitrogen  retention.  There  may 
be  heat  equilibrium  with  loss  of  nitrogen.  To  assume  that  an  individual  is  in  heat  equili- 
brium beeau.se  there  is  a  nitrogen  balance  or  gain  would  not  be  allowable  vnitil  weight  had 
been  maintained  for  a  long  period. 
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sumption  is  manifested  Ijy  increases  in  oxidation  and  consequently 
is  manifested  in  the  respiratory  cjuotient.  This  specific  dynamic 
factor  which  averages  in  the  case  of  protein  30.9  per  cent,  has  been 
found  to  be  12.7  per  cent,  for  fat  and  5.S  per  cent,  for  sugar,  car- 
bohydrates in  general  falHng  between  the  last  two  figures.  With 
respect  to  fats  and  carbohydrates,  this  increase  in  energy  consump- 
tion has  been  referred  to  increased  activity  of  digestive  glands,  but 
for  proteins  it  is  attributable  to  the  specific  action  which  protein 
has  upon  oxidation  processes  in  the  cell."  ]Magnus-Levy  has  shown 
that  the  effect  is  not  produced  by  meat  extractives,  while  Lusk, 
basing  his  opinion  on  Mandel's  work,  is  inclined  to  attribute  it  to 
the  uric  acid  group. 

Svensen's  work  in  general,  shows  that  the  same  principles  apply 
to  the  tA-phoid  fever  patient,  finding  an  increase  in  gaseous  exchange 
after  meals. 

Sources  of  Corporate  Energy.  The  caloric  values  of  pro- 
tein, carbohydrate,  and  fat  are  well  understood.  The  point  to  be 
especially  elucidated  involves  the  source  of  energy  in  protein.  The 
amount  is  relatively  small,  and  there  is  good  reason  to  believe  that 
it  can  be  referred  to  its  ca.bohydrate  content  or  to  carbohydrate 
derivatives.  Pavy  has  shown  that  nearly  all  proteins  contain  a  car- 
bohydrate group  preformed  in  the  molecule.  This  may  attain 
10  per  cent.  It  is  quite  possible  that  the  transformation  of  sugar 
from  protein  may  determine  the  available  source  of  energy  in 
protein.  Lusk,  also,  has  shown  that  52.5  per  cent,  of  the  energy 
contained  in  meat  protein  may  be  liberated  under  certain  circum- 
stances as  dextrose  in  the  organism,  and  this  directly  used  by  the 
cells.  Protein  as  a  source  of  energy  is,  therefore,  not  as  economical 
as  carbohydrate  or  fats,  the  organism  being  unable  to  maintain 
heat  production  by  its  use  without  the  assistance  of  more  easily 
combustible  foodstuffs. 

The  Stant)ard  Fever  Diet.  The  ideal  fever  diet  should 
consist  of  such  foodstuffs  as  will  meet  the  dynamic  needs  of  the 
organism,  and  prevent  excessive  loss  of  weight  until  natural  immunity 
processes  terminate  the  disease.  Its  specific  dynamic  action  should 
be  as  small  as  possible,  and  the  end-products  of  metabolism  should 
be  such  as  to  be  capable  of  elimination  without  additional  strain 
to  those  organs.  If,  by  reason  of  digestive  limitations,  the  food  is 
subjected  to  bacterial  influences,  the  end-products  of  such  alteration 
should  present  the  minimum  of  toxicity.  Of  considerable  impor- 
tance is  the  danger  of  increasing  the  relative  acidosis  through  im- 
proper food,  or  possibly  augmenting  the  fever  through  excessive  use 
of  purins. 

The  objections  to  protein  as  a  foodstuff  for  the  typhoid  fever  patient 
having  been  pointed  out,  it  remains  to  show  that,  as  compared 
with  probable  damage,  very  little  good  follows  its  use.     To  maintain 

"To  illustrate  this  point,  an  exact  comparison  between  the  patient  with  fever  and  an 
individual  subjected  to  high  external  temperature  is  allowable. 
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the  body  in  nitrogen  equilibrium  does  not  prove  that  protein  reaches 
the  cell  and  becomes  a  part  of  intracellular  life.  In  fever  there 
are  many  influences  which  may  turn  it  aside  from  its  normal  path- 
way. Nitrogen  metabolism  in  pyrexia  cannot  be  altered  to  the 
normal  as  long  as  the  infective  process  continues,  the  toxic  destruc- 
tion of  the  cell  strictly  limiting  regeneration  even  with  a  large  pro- 
tein intake.  In  the  latter  event  the  nitrogen  exchange  is  raised, 
and  the  toxic  destruction  of  cellular  protein  continues.  Nitrogen 
loss  in  infectious  diseases  is  the  inevitable  consequence  of  the  disease, 
and  while  not  desirable  if  it  can  be  prevented,  still  it  is  yet  to  be 
shown  that  its  loss  is  per  se  objectionable.^*  In  any  event,  if  the 
sparing  action  of  fats  and  carbohydrates  is  used  to  the  fullest  extent 
compatible  with  appetite  and  digestive  capacity,  it  is  probable  that 
this  deprivation  of  protein  food  will  not  figure  in  the  death  rate. 

Voit  has  shown  that  carbohydrate  may  spare  the  loss  of  body 
albumin  from  overheating  by  subjecting  a  starving  dog  (the  same 
dog!)  whose  temperature  had  been  raised  to  41°  C.  for  a  period  of 
twelve  hours  and  noting  that  40  grams  of  cane  sugar  protected  against 
nitrogen  loss.  The  toxic  element  was  not  present  in  this  experi- 
ment, and  the  loss  due  to  pyrexia  alone  Avas  compensated.  The 
starving  nitrogenous  metabolism  can  be  reduced  to  one-third  by  the 
use  of  carbohydrates  (Folin,  Rubner).  Siven  maintained  nitrogen 
balance  in  a  man  weighino;  65  kilograms  on  4  or  5  grams  of  nitrogen 
daily.  Three  and  a  half  per  cent,  of  the  total  caloric  value  of  the 
food  was  in  protein,  the  total  being  2717.  Chittenden  found  that 
nitrogen  equilibrium  could  be  maintained  on  a  diet  the  caloric 
value  of  which  was  from  loOO  to  1600.  The  first  few  days  of  Cetti's 
starvation  shows  that  13  per  cent,  of  the  total  energy  exchange  was 
derived  from  protein  and  87  per  cent,  (minus  a  small  fraction  derived 
from  glycogen)  from  fat. 

Von  Noorden  measured  the  daily  caloric  output  of  a  number  of 
fever  patients.  One  suffering  from  typhoid  fever  yielded  only 
23  to  25  per  kilogram  of  body  weight.  With  lower  values,  weight 
was  maintained  by  retention  of  water,  as  shown  in  many  cases  by 
developing  oedema,  I>,ower  values  sometimes  were  obtained  in 
chronic  fever,  showing  that  prolonged  intoxication  of  the  cell  was 
followed  by  low  oxidizing  power.  This  corresponds  very  well  with 
the  minimal  caloric  outj)ut  of  the  resting  healthy  man  as  deter- 
mined by  Jolianssen  and  others,  the  gaseous  exchange  remaining 
low.  To  this  figure  should  be  added  sufficient  to  equalize  the  loss 
from  the  specific  dynamic  action  of  the  foodstuff  used,  which  in 
the  case  of  carbohydrates  and  fats  averages  about  S  per  cent. 
Von  Leyden's  estimate  of  caloric  necessities  for  the  bed-ridden 
patient,  in  diseases  not  involving  metabolic  j)crv(>rsions,  was  from 
28  to  30  calories  per  kilogram. 

'*  ConcerninK  the  condition  of  the  cardiac  muscle,  the  loss  of  tone  in  febrile  states  is  proh.ibly 
due  to  overwork  and  toxic  destruction,  loss  from  pyrexia  not  entering  ns  a  factor. 
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These  figures  are  given  to  furnish  a  suitable  basis  for  computing 
the  average  needs  of  the  patient  suffering  from  typhoid  fever.  The 
advantage  of  arbitrarily  establishing  a  standard  for  every  patient 
is  doubtful,  even  on  a  basis  of  weight.  The  practising  physician 
recognizes  that  while  the  science  of  physics  requires  the  use  of 
precision  instruments  and  takes  cognizance  of  minute  differences, 
it  is  not  possible  to  proceed  with  such  exactitude  where  vital  forces 
are  concerned.  The  totality  of  factors  influencing  cell  activity 
is  not  yet  apparent. 

The  Use  of  Plain  or  Fermented  Milk  in  Fever.  There  are  many 
disadvantages  in  the  use  of  milk  referable  to  its  chemical  composition. 
According  to  Dreschel,  9  per  cent,  of  the  nitrogen  in  casein  can  be 
separated  directly  by  hydrolytic  splitting  into  urea,  this  portion 
being  of  little  service  to  the  organism.  The  casein  molecule  con- 
tains 7  per  cent,  tyrosine  and  1.5  per  cent,  tryptophane  which  under 
the  influence  of  bacteria  yield  toxic  phenol  and  indol  compounds 
It  contains  no  glycocol.'"*  To  the  chemist,  casein  is  easily  disin- 
tegrated, for  it  contains  no  peptones  of  the  antigroup.  Its  use  in 
practice  demonstrates  that  when  caseinogen  is  converted  to  casein 
by  the  action  of  lime  salts,  large  curds  form  in  the  stomach  and 
intestines,  limiting  the  action  of  enzymes  to  the  exterior  surface, 
while  bacterial  processes  continue  on  the  interior.  Sassetzky 
found  that  the  loss  of  nitrogen  on  a  milk  diet  in  typhus  ranged 
a^  high  as  24  per  cent.  The  absence  of  curds  from  the  stools  does 
not  demonstrate  the  utilization  of  the  casein  molecule,  sufficient 
time  elapsing  while  traversing  the  gastro-intestinal  tract  to  allow  of 
bacterial  disintegration.  Impure,  it  adds  infection  to  the  intestinal 
contents. ^^  It  also  furnishes  excellent  culture  media  for  typhoid  and 
other  bacteria. 

Rubner"  says:  "To  cover  a  requirement  of  2400  calories  daily, 
3410  grams  of  milk  would  be  needed,  which  contains  140  grams 
protein!"  This  is  more  than  twice  the  amount  of  protein  contained 
in  Chittenden's  dietary  for  the  normal  men.  It  holds  preformed  in 
its  molecule,  carbon  nuclei  which  are  capable  of  great  evil  and  does 
not  contain  those  which  are  obviously  of  the  most  ser%Mce. 

The  Use  of  Alcohol  as  a  Stimulant.  The  caloric  value  of  alcohol 
(72  grams  equals  500  calories)  makes  it  appear  attractive  as  a 
stimulant.  It  is  rarely  if  ever  that  the  condition  of  the  circulation 
calls  for  its  use,  viz.,  high  peripheral  pressure  with  failing  cardiac 
tone.  The  opposite  usually  obtains.  Recent  work  on  the  pharma- 
cology of  alcohol  raises  a  very  grave  doubt  as  to  whether  it  is  ever 
beneficial. 


•s  The  chemical  relationship  between  glycogen  which  disappears  from  the  liver  during  fever 
and  glycocol  indicates  that  an  abundance  of  the  latter  would  be  advantageous. 

'^  The  pediatrists  recognize  the  value  of  bacteria-free  food.  Incidentally  it  might  be  added 
that  cow's  milk  was  originally  intended  for  growing  calves. 

"Von  Leyden's  Handbuih    lOiix    i.  132. 
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In  closing,  nothing  better  can  be  said  than  to  quote  the  fol- 
lowing spoken  by  Dr.  Alexander  Lambert^^  at  a  recent  meeting 
of  the  American  Medical  Association:  "I  think  if  Dr.  McCrea 
will  leave  out  milk,  he  will  be  convinced  that  there  is  a  better  diet 
and  a  more  generous  one  of  rice,  broth,  sugar,  butter,  and  a  few 
crackers.  It  will  open  his  eyes  to  the  possibilities  of  a  diminution 
in  the  toxicity  of  typhoid  fever,  a  diminution  of  the  delerium  and 
meteorism  in  a  majority  of  patients." 

Sample  Diet — Typhoed  Fever. 


Approximate  values  are  based  on  the  following  data :  Body  weight,  60  kilo- 
grams; total  caloric  value,  2300;  per  kilogram  body  weight,  35  calories;  dis- 
tribution by  weight,  protein,  5.3  per  cent. ;  carbohydrate,  55.5  per  cent. ;  fat, 
4.5  per  cent.  (Balance  ash,  water,  and  inedible  refuse.  This  will  yield  0.85 
gram  of  nitrogen.) 


Material. 

Approximate 
amount. 

Percentage. 

Calo- 

Hour. 

Pro- 
tein. 

Fat. 

Carbo- 
hyd'te 

ries. 

Grams 

6   A.M. 

Choice  of:  toast, 

Huntley    and  Palmer 
breakfast  biscuit,  or 

35 

2  thin  slices 
5 

Zwiebach 

3 

8.9 

1.4 

60.3 

125 

Cup  coSee,  sugar 

24 

2    heaping    tea- 
spoonfuls 

100.0 

100 

Cream 

8 

1    dessertspoon- 
ful 

2.4 

17.6 

4.5 

35 

8    A.M. 

Gruel,  cream  of    wheat 

60 

2  heaping  table- 
spoonfuls 

9.3 

1.6 

74.0 

230 

Oyster  crackers 

30 

Large  handful  • 

7.6 

8.2 

71.6 

130 

10   A.M. 

Vegetable  soup 

250 

8  ounces 

*6.3 

Negli- 
gible 

43.9 

190 

12   M. 

Baked  potato 

80 

Size  of  orange 

1.9 

1.0 

20.0 

65 

Creamed   after  mashing 

16 

1  tablespoonful 

2.4 

17.6 

4.5 

35 

Butter 

8 

Size  of  a  domino 

1.0 

80.8 

60 

Hot  weak  tea,  sugar 

24 

2    heaping    tea- 
spoonfuls 

100.0 

100 

Toast 

35 

2  thin  slices 

8.9 

1.4 

60.3 

125 

2    P.M. 

Tapioca  pudding 

60 

2  tablespoonfuls 

2.8 

2.9 

28.2 

100 

Oyster  crackers 

30 

Large  handful 

7.6 

8.2 

71.6 

130 

4    P.M. 

Rice 

100 

6.5 

0.3 

76.9 

350 

1 

Butter 

8 

Size  of  domino 

1.0 

80.8 

60 

Sugar 

24 

2    heaping    tea- 
spoonfuls 

100.0 

100 

6   P.M. 

Toast 

35 

2  thin  slices 

8.9 

1.4 

60.3 

125 

Butter 

8 

Size  of  domino 

1.0 

SO.S 

60 

Sugar 

12 

1    heaping    tea- 
spoonful 

100.0 

60 

8    P.M. 

Vegetable  soup 

250 

8  ounces 

o..-? 

Neg. 

43.9 

190 

Oyster  crackers 

30 

Large  handful 

7.6 

S.2 

71.6 

130 

♦  Percentage  of  solid  material. 

Weights  of  vegetables  are  those  prior  to  cooking.     ItuKer  washed  to  remove  free  acid  is 
preferred.     All  foods  to  be  thoroughly  cooked;  four  hours  for  vegetables  other  than  potato. 


"Discussion,  Jour.  .\mer.  Med.  Assoc,  1908,  11,  987 
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The  Preparation  of  Vegeta})lc  Soup.  Sixty  grams  each  of  green 
or  canned  French  peas,  white  dry  beans,  potato,  rice,  and  noodles, 
and  15  grams  of  carrot  are  boiled  in  water  at  least  four  hours. 
Sufficient  water  should  be  added  to  make  one  liter — which  is  suffi- 
cient for  four  feedings.  The  whole  yields  760  calories,  of  which 
6.3  per  cent,  is  protein,  fat  less  than  0.2  per  cent.,  and  43.9  per  cent, 
is  carbohydrate.  When  ready  to  use,  stir  up  sediment  and  allow 
the  patient  to  eat  all  (including  noodles),  with  the  exception  of  the 
pea  and  the  bean  skins.     Onion  may  be  added  for  flavor  if  desired. 

General  Directions  for  Feeding.  The  patient  should  be  fed 
with  a  spoon  by  the  nurse. 

The  food  should  remain  in  the  mouth  as  long  as  convenient. 

Allow  water  between  feedings,  not  at  feedings. 

Allowances  or  corrections  are  to  be  made  for  increase  of  nitrogen 
need  during  the  first  ten  days  and  during  convalescence.  At  the 
height  of  fever,  if  the  patient  cannot  eat  the  full  quantity,  substitute 
isodynamic  quantities  of  milk  sugar.  A  relative  decrease  of  weight 
should  be  reflected  in  the  caloric  value  of  the  food  on  the  basis  of 
4  kilograms  of  loss  per  week  of  disease. 


THE    THERAPEUTIC    USE    OF    BACTERIAL    VACCINES. 

WITH   THE   REPORT   OF   CASES. 

By  B.  Raymond  Hoobler,  A.M.,  M.D., 

ASSISTANT  IN  CLINICAL  PATHOLOGY  IN  THE  CORNELL  UNIVERSITY  MEDICAL  COLLEGE,  NEW  YORK. 

This  study  does  not  comprehend  a  discussion  of  the  various 
theories  of  immunity,  but  is  a  description  of  the  technique  employed 
in  makino;  vaccines,  with  clinical  observations  on  eight  cases  in  which 
vaccines  were  employed. 

Technique.  The  technique  followed  was  as  simple  as  routine 
bacteriological  work  permitted.  The  preliminary  step  was  the 
securing  of  cultures,  either  from  the  blood  or  pus,  and  determining 
the  organism  that  produced  the  infection.  In  cases  in  which  a 
general  infection  seemed  to  exist,  blood  cultures  were  first  tried. 
If  these  were  negative,  then  the  organism  was  secured  from  the 
seat  of  local  infection. 

In  cases  of  localized  infection  cultures  from  the  pus  as  well  as 
blood  cultures  were  taken,  in  order  that  no  unnecessary  time  might 
be  lost.  If  blood  cultures  are  positive,  it  is  preferable  to  make  the 
vaccine  from  that  source,  as  one  is  then  certain  of  the  infecting 
organism;  whereas  cultures  from  pus  are  often  mixed  growths, 
and  much  valuable  time  is  lost  in  plating  for  pure  cultures.    Besides 
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one  is  not  sure  which  of  the  germs  in  the  mixed  cuhure  is  the  organism 
doing  the  damage. 

After  the  germ  had  been  properly  identified  and  a  pure  cuhure 
grown  for  eighteen  to  twenty-four  hours  on  some  sohd  media,  such 
as  plain  or  glycerin  agar,  the  germs  were  scraped  off  and  mixed 
with  sterile  normal  salt  solution,  making  an  even  emulsion.  This 
emulsion  was  then  standardized;  that  is,  the  number  of  germs  per 
cubic  centimeter  of  vaccine  was  determined  by  Wright's  method. 
The  emulsion  was  then  placed  in  a  hot  box,  kept  at  a  uniform 
temperature  of  G5°  C,  and  allowed  to  remain  there  for  thirty  minutes. 
After  adding  a  capillary  drop  of  lysol  to  each  10  c.c.  of  the  emulsion 
and  placing  a  sterile  rubber  cap  over  the  neck  of  the  bottle,  the 
vaccine  was  placed  in  a  refrigerator,  and  so  kept  except  when  using. 

This  technique  is  not  difficult  to  master,  and  need  not  necessarily 
be  confined  to  expert  laboratory  workers.  The  most  diflScult  part 
of  the  process  is  the  determination  and  isolation  of  the  infecting 
germ.  Care  must  be  taken  that  spore-bearing  germs  are  not  present, 
as  the  temperature  to  which  the  vaccine  is  submitted  will  not  kill 
spores.  One  may  be  assured  that  the  vaccine  is  sterile  by  planting 
it  on  agar  and  incubating  for  twentv-four  hours.  If  there  is  no 
growth,  one  is  fairly  sure  that  no  spore  forms  or  living  organisms 
are  present  of  the  aerobic  variety;  anaerobes,  such  as  tetanus  and  gas- 
producing  bacilli  should  be  searched  for  in  smears ;  the  clinical  symp- 
toms of  the  patient  will  suggest  the  necessity  of  anaerobic  cultures. 

The  cases  to  be  discussed  are  divided  into  two  groups: 

Group  I.  Those  in  which  the  organisms  were  demonstrated  in 
the  blood.  Under  this  three  forms  of  infection  are  presented:  (a) 
Puerperal  septicemia;  organism.  Streptococcus.  (6)  Septicemia 
following  otitis  media;  organism,  Streptococcus,  (c)  Septicemia 
accompanying  ulcerative  endocarditis;  organism.  Staphylococcus 
pyogenes  aureus. 

Group  II.  Those  in  which  the  organisms  Avere  not  found  in  the 
blood.  Under  this  five  different  infections  are  represented,  general 
and  local  processes:  (a)  Appendicitis,  complicated  by  pyemia 
and  liver  abscess;  organism,  Bacillus  mucosus  capsulatus.  (6) 
Appendicitis,  complicated  by  pyemia;  organism,  Streptococcus. 
(c)  Puerperal  fever,  streptococcic  endometritis,  (d)  Pelvic  cellu- 
litis, abscess  in  the  cul-de-sac;  organism,  Bacillus  coli  communis. 
(e)  Infection  of  the  foot  followed  by  cellulitis  of  the  leg,  complicated 
by  erysipelas;  organism,  Streptococcus. 

No  attempt  was  made  in  these  cases  (o  limit  the  })atient  to  vaccine 
treatment  only.  In  every  case  the  usual  routine  surgical  or  medical 
treatment  was  carried  on,  irrespective  of  the  vaccine  inoculations. 
It  cannot,  therefore,  be  said  that  the  vaccine  treatment  was  ])artly 
or  entirely  responsible"  for  the  cure.  It  was  not  the  jMU-jiose  of  this 
paper  to  prove  that  vaccines  only  effected  the  cure,  but  rather  to 
present  the  cases  in  sncli  a  manner  as  to  encourage  the  use  of  vaccines 
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as  an  adjunct  to  medical  and  surgical  procedures  in  certain  types 
of  infections  which  up  until  now  have  stubbornly  resisted  all  curative 
measures. 

Group  I,  Case  I. — Puerperal  septicemia  of  forty  days'  duration; 
streptococci  isolated  from  the  blood;  vaccine  inoculations  given;  the 
temperature  came  to  normal  in  two  days;  no  further  chills. 

Six  weeks  before  admission  the  patient  had  been  delivered  at 
term  of  a  healthy  child.  Fever  set  in  immediately  and  ran  a  septic 
course.  The  patient  had  daily  chills  lasting  from  a  half  to  one  hour. 
During  this  six  weeks  the  usual  routine  treatment  was  followed. 
She  gradually  lost  her  strength;  but  bedsores  developed,  the  hema- 
globin  fell  to  25  per  cent,  and  the  red  cells  to  1,000,000,  and  food 
could  not  be  retained.  There  was  considerable  abdominal  disten- 
tion.    In  this  seemingly  hopeless  condition  vaccines  were  tried. 


Fio.  1. — Temperature  chart  of  Case  I.      Puerperal  septicemia;  streptococci  isolated  from 
the  blood;  autogenous  vaccine  used. 

Streptococci  having  been  isolated  in  pure  culture  from  the  blood, 
a  vaccine  was  made,  and  50,000,000  bacteria  were  inoculated  on  the 
fortieth  day  of  septic  fever.  In  two  days  the  temperature  had  fallen 
to  normal  (Fig.  1),  the  chills  stopped,  and  there  was  an  immediate 
change  for  the  better.  The  inoculations  were  repeated  every  third 
day,  increasing  25,000,000  each  dose,  until  six  doses  had  been  given. 
^\^lile  the  temperature  had  been  lowered  and  the  chills  stopped, 
the  patient's  vitality  was  so  depressed  (the  hemoglobin  having 
fallen  to  IS  per  cent.)  that  she  would  not  respond  to  supportive 
measures,  and  died  from  inanition.  In  the  light  of  more  recent 
experience  it  would  seem  to  me  that  the  doses  given  were  too  large 
and  may  have  contributed  to  the  depression  present. 

Group  I,  Case  W.— Bacteremia  following  mastoid  disease;  strepto- 
cocci isolated  from  the  blood;  treatment  by  autogenous  vaccine  and 
operation;  recovery. 

A  boy,  aged  seven  years,  came  into  St.  Mary's  Hospital  with  the 
following  history:  Two  weeks  previously  he  began  to  complain  of 


42 


hoobler:  therapeutic  use  of  bacterial  vaccines 


general  malaise  and  headache,  which  lasted  a  full  week.  There 
was  no  chill;  no  nosebleed;  but  there  was  loss  of  weight,  increasing 
weakness,  and  some  night  sweats.  He  was  feverish  at  night.  There 
was  some  earaclie  in  the  right  ear,  l)Ut  no  discharge.  (Later,  the 
mother  said  the  boy  had  been  complaining  of  more  or  less  earache 
for  six  weeks.)  Physical  examination  showed  a  poorly  nourished, 
fairly  well-developed  young  boy.  The  left  ear  appeared  normal. 
The  right  ear  was  reddened,  and  the  drum  seemed  covered  with 
a  small  amount  of  exudate;  but  was  not  bulging.  The  external  audi- 
tory canal  seemed  smaller  than  the  left.  The  chest,  lungs,  heart, 
abdomen,  and  extremities  were  negative.  On  admission  the  tempera- 
ture was  103.6°;  pulse,  105;  the  respirations,  40.  For  the  next  ten 
days  the  temperature  was  of  a  septic  type  (Fig.  2),  reaching  as  high 
as  105.4°  on  several  afternoons  and  going  to  normal  or  subnormal 
in  the  forenoon.  The  pulse  was  rarely  below  110,  and  several  times 
as  high  as  128.     On  the  second  day  after  admission  the  right  ear 


Fig.  2. — Temperature  chart  of  Case  II,  showing  the  relation  of  the  temperature  to 
vaccine  inoculations  and  operation.  A  case  of  mastoiditis;  streptococci  isolated  from  the 
blood. 

drum  was  punctured  and  bloody  serum  escaped.  Discharge  during 
the  next  eight  days  was  very  scanty.  On  the  fifth  day  the  patient 
complained  of  pain  in  the  left  elbow  and  both  knee-joints,  which 
were  slightly  tender  and  swollen.  On  the  sixth  day  after  admission 
blood  cultures  were  positive  for  streptococci.  On  same  day  tender- 
ness was  made  out  over  the  spleen  and  an  endocardial  murmur  was 
heard,  and  two  days  later  swelling  was  noticed  in  the  subparotid 
region.  The  posterior  lympli  chain  showed  enlarged,  discrete  nodes, 
somewhat  tender,  but  no  fluctuation.  The  swelHng  in  the  parotid  re- 
gion rapidly  increased,  and  operation  for  mastoiditis  and  sinus  throm- 
bosis was  performed  on  the  tenth  day  after  admission.  The  mastoid 
was  found  but  very  littk\  if  at  all,  involved,  and  on  opening  the  sinus, 
a  small  amount  of  cliocolate-colored  materi.il  was  removed.  Cultures 
were  taken,  both  from  the  mastoid  cells  and  from  the  sinus,  but  were 
negative.     Several  glands  from  the  posterior  chain  were  removed 
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and  found  to  be  acutely  inflamed.     Two  days  after  operation  blood 
culture  was  negative. 

On  the  seventh  day  after  admission  autogenous  vaccine  was 
administered,  the  initial  dose  being  17,500,000.  Forty-eight  hours 
later  a  second  inoculation  of  50,000,000  was  given.  At  this  point 
the  operations  above  referred  to  were  performed.  On  the  three 
days  following  operation  small  daily  doses  of  5,000,000  streptococci 
were  inoculated.  On  the  fourth  day  after  operation  the  temperature 
came  to  normal  and  remained  practically  so,  and  the  patient  made 
a  perfect  recovery.  The  fact  that  the  organisms  were  absent  from 
the  blood  two  days  after  operation  suggests  that  the  infection  of 
the  blood  stream  was  transient,  as  occurs  early  in  pneumonia  and 
typhoid  fever,  and  that  the  case  was  a  bacteremia  rather  than  a 
septicemia,  and  this  is  further  suggested  by  the  immediate  recovery 
after  operation. 
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Fig,  3. — Temperature  chart  of  Case  III.      Ulcerative  endocarditis. 

Group  I,  Case  III. — Ulcerative  endocarditis,  pericarditis,  and 
pleurisy  with  effusion;  staphylococci  isolated  frovi  the  hlood;  vaccine 
inoculations  resulted  in  these  processes  clearing  up;  for  one  month 
marked  improvement  took  place,  when  the  patient  contracted  lobar 
pneumonia  and  died. 

Two  weeks  before  admission -a  boy,  aged  sixteen  years,  commenced 
to  have  severe  pains  in  the  lumbar  regions.  He  lost  his  appetite 
and  became  constipated,  and  finally  had  to  give  up  work.  He 
felt  considerable  palpitation,  and  was  short  of  breath  on  exertion. 
His  feet  had  been  swollen  for  some  time.  Physical  examination  was 
negative,  except  the  heart,  which  showed  the  apex  beat  in  the  sixth 
space,  three  and  three-fourth  inches  from  the  midline,  heaving  and 
forceful;  a  systolic  and  a  diastolic  murmur  over  the  aortic  area;  a 
presystolic  tlirill  at  the  apex;  the  first  sound  at  the  apex,  boonu"ng 
preceded  by  a  short  rumble;  the  systolic  nnn-niur  at  base  trans- 
mitted downward  and  heard  at  the  apex,  but  not  transmitted  to 
axilla,  and  a  pericardial,  to-and-fro  friction.    Five  days  after  admis- 
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sion  a  blood  culture  was  taken,  and  Staphylococcus  pyogenes  aureus 
was  isolated,  and  a  vaccine  was  made. 

The  leukocytes,  on  admission,  were  18,000;  the  polymorphonu- 
clears, 91  percent.;  large  mononuclears,  4.5  per  cent.;  lymphocytes, 
3  per  cent.;  eosinophiles,  0.8  per  cent.;  basophiles,  0.7  per  cent. 
Fifteen  days  later  the  leukocytes  were  50,000;  the  polymorpho- 
nuclears, 80  per  cent. ;  large  mononuclears,  14  per  cent. ;  lymphocytes, 
6  per  cent.  On  the  tenth  day  after  admission  the  chest  was  aspirated 
and  fluid  obtained.  Two  days  later  signs  of  fluid  in  the  pericardium 
were  made  out.  The  pericardium  was  aspirated,  and  over  an  ounce 
of  clear  fluid  was  obtained.  During  this  period  the  heart  action  was 
very  labored,  and  the  pulse  reached  132  per  minute  and  was  very 
feeble. 

The  first  inoculation  of  vaccine  was  given  on  the  seventh  day 
after  admission,  and  inoculations  were  given  twice  a  week  there- 
after, until  six  had  been  given.    The  dosage  was  as  follows: 

First  inoculation 208,000,000 

Second  inoculation 312,000,000 

Third  inoculation 416,000,000 

Fourth  inoculation 520,000,000 

Fifth  inoculation 624,000,000 

Sixth  inoculation 725,000,000 

During  the  first  two  weeks  of  vaccine  treatment  the  patient  grew 
gradually  worse.  During  the  third  week,  however,  his  condition 
improved  and  his  temperature  gradually  became  normal  (Fig.  3). 
His  pulse,  which  had  ranged  between  110  and  130,  became  about 
80,  and  the  respirations,  which  had  varied  between  35  and  40, 
decreased  to  normal.  During  the  third  week  of  treatment  his  whole 
appearance  changed  and  his  strength  steadily  increased.  After 
nearly  four  weeks  of  normal  temperature,  during  which  time  marked 
improvement  had  taken  place  in  his  general  condition,  he  contracted 
pneumonia  and  died. 

Group  II,  Case  IV. — Pyemia  folloiving  ajrpendicitis;  liver  abscess; 
blood  cidtures  negative;  Bacillus  mucosus  capsvlaius  isolated  from 
the  pus  on  the  fortieth  day  after  operation;  the  use  of  vaccines  made 
from  this  organism  was  followed  by  gradual  fall  of  the  temperature 
to  normal  and  perfect  recovery. 

J.  E.,  aged  forty-six  years,  came  to  operation  for  appendicitis 
after  the  usual  sym])toms.  The  appendix  was  found  to  be  gangren- 
ous. Behind  the  cecum  was  a  small  al)scess.  The  appendix  was 
removed,  the  abscess  evacuated,  and  drainage  inserted.  The  tem- 
perature did  not  rise  above  101°  on  the  three  days  following  the 
operation,  but  chills,  which  had  preceded  the  operation,  continued 
and  became  more  prolonged.  The  two  weeks  following  operation 
showed  a  temperature  se])tic  in  type  and  the  patient's  condition 
grew  gradually  worse.  The  wound  was  kept  open  and  drainage 
seemed  ample  during  this  period.    No  enlargetl  liver  could  be  made 
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out,  though  the  patient  became  slightly  jaundiced  during  the  second 
week  after  operation,  and  occasionally  complained  of  pain  in  the 
liver  region.  No  further  surgical  measures  seemed  of  use,  and  resort 
was  had  to  intravenous  injections  of  collargolum,  and  inunctions 
of  Crede's  ointment  were  given.  These  measures  did  not  seem  to 
affect  favorably  the  course  of  the  disease.  Stock  vaccines  and 
antistreptococcic  serum  were  used,  with  absolutely  no  results.  The 
patient  was  in  extremis.  Blood  cultures  were  entirely  negative. 
A  marked  grade  of  secondary  anemia  was  present,  the  red  blood 
cells  being  2,712,000.  At  this  point  an  autogenous  vaccine  was 
made  from  cultures  of  Bacillus  mucosus  capsulatus,  which  was 
isolated  from  the  pus  of  the  appendix  wound. 


Fig.  4. — Temperature  chart  of   Case  IV,   shelving  the  temperature   curve  before  and 
after  inoculation.      A  case  of  pyemia  with  liver  abscess  following  an   appendix  operation. 


The  first  inoculation  of  the  autogenous  vaccine  was  made  on  the 
forty-fifth  day  after  operation;  thereafter  two  inoculations  each  week 
were  made,  with  doses  as  follows: 

First  inoculation 40,000,000 

Second  inoculation 50.000,000 

Third  inoculation 50,000,000 

Fourth  inoculation 50,000,000 

Fifth  inoculation 55,000,000 

Sixth  inoculation 55,000,000 

Seventh  inoculation 70,000,000 

Eighth  inoculation 70,000,000 

Ninth  inoculation 110,000,000 

Tenth  inoculation 110,000,000 

Eleventh  inoculation 110,000,000 

Inoculations  were  then  given  weeklv  for  a  month  at  the  same  dosage, 
viz.,  110,000,000. 

After  the  first  inoculation  there  was  a  slight  fall  in  temperature 
(Fig.  4).  After  the  second  there  was  a  decided  fall.  Chills,  which 
had  occurred  regularly  every  day  for  forty-five  days,  ceased.  The 
patient's  general  condition  improved.  The  temperature  remained 
between  99°  and  102°  for  a  month  after  inoculations  began,  during 
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which  tune  signs  of  a  hver  abscess  became  evident.  The  abscess 
was  opened  and  drained.  Bacilkis  mucosus  capsuhxtus  was  found 
in  the  pus  from  this  abscess  also.  The  temperature  came  gradually 
to  normal  after  the  abscess  was  opened,  and  the  patient  made  a 
perfect  recovery.  Nearly  one  year  later  he  reports  himself  in 
perfect  health. 

Group  II,  Case  V. — Postappendicular  pyemia;  abscess  in  the 
shoulder-joint;  vaccine  made  from  the  pus;  improvement  after  the 
second  inoculation;  perfect  recovery. 

M.  M.,  a  woman,  aged  thirty  years,  was  taken  ill,  eight 
days  before  admission,  with  the  symptoms  of  appendicitis.  At 
aji  operation  performed  immediately  the  appendix,  perforated 
and  gangrenous,  was  found  enclosed  in  an  abscess  cavity,  well 
walled  off.  Drainage  was  inserted  and  wound  left  open.  The 
temperature  for  the  first  day  after  operation  did  not  rise  above 


Fig.  5.- — Temperature  chart  of  Case  V;  postappendicular  pyemia.     The  temperature  curve 
before  and  after  inoculations. 

99.5°,  but  on  the  days  following  rose  each  afternoon  and  became 
septic  in  type.  Five  days  after  operation  the  wound  was  explored, 
but  no  pus  pockets  were  made  out;  the  abdomen  was  not  rigid,  and 
there  were  no  signs  of  general  peritonitis.  On  the  ninth  day  after 
operation  the  left  shoulder-joint  was  very  painful,  considerably 
swollen,  and  markedly  tender.  This  continued  until  the  seventeenth 
day  after  operation,  when  joint  was  aspirated  and  a  seropurulent 
fluid  obtained.  Cultures  from  this  fluid  yielded  a  pure  growth  of 
streptococci.  Several  blood  cultures  were  taken,  none  of  which 
were  positive.  On  the  twentieth  day  after  operation  the  right 
sterno-clavicular  joint  became  swollen,  tender,  and  slightly  reddened, 
and  the  overlying  ti.ssue  reddened.  The  leukocyte  count  on  admi.s- 
sion  was  33,0(X);  89  per  cent,  polymorphonuclears;  five  days  after 
admi.ssion,  33,300;  93  per  cent,  polynuclears. 

On  the  twenty-second  day  after  operation  the  first  inoculation  of 
autogenous  strej)tococcic  vaccine  was  given,  the  do.se  being  2..")()().()0(). 
Tliis  was  repeated  daily  until  twelve  inoculations  hail  been  given. 
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The  temperature  gradually  came  to  normal  (Fig.  5);  her  general 
condition  improved  from  the  first  inoculation;  the  joint  symptoms 
gradually  disappeared,  and  the  patient  made  a  complete  recovery. 
After  the  vaccine  treatment  was  begun,  all  surgical  and  other 
medical  measures  were  omitted.  At  the  time  inoculations  were 
begun  the  patient  was  in  a  very  critical  condition. 

Group  II,  Case  \I.— Puerperal  fever,  developing  on  the  sixlh 
day  of  the  puerperium;  blood  culture  negative;  intra-uterine  culture 
showed  streptococci;  stock  streptococcic  vaccine  from  a  streptococcic 
septicemia  icas  given,  and  the  temperature  came  to  normal,  hut  rose 
on  the  second  day;  autogenous  vaccine  ivas  then  given,  and  the  pulse, 
temperature,  and  respirations  came  to  normal. 

A  woman,  aged  thirty  years,  was  delivered  of  a  child  at  full  term. 
For  five  days  after  delivery  the  temperature  was  normal;  the  uterus 
was  contracted  and  the  patient  seemed  to  be  doing  well.  On  the 
sLxth  day  tlie  temperature  suddenly  rose  to  105°  in  the  morning 


Jig.  G. — Temperatiire  fliart  of  Case  VI;  puerperal  fever, 

and  dropped  to  normal  in  the  afternoon.  The  next  day  it  rose  in 
the  morning  to  105.4°  and  fell  in  the  afternoon  (Fig.  6).  The  patient 
exhibited  the  usual  symptoms  of  septic  infection — rather  drawn 
facies,  rapid  respiration,  rapid  pulse,  extreme  restlessness.  On 
the  sixth  day  of  this  septic  infection  blood  cultures  were  taken, 
and  no  growth  resulted.  Cultures  were  taken  at  the  same  time 
from  the  uterine  cavity.  The  cervix  was  patulous  and  considerable 
discharge  was  present  The  intra-uterine  cultures  yielded  a  pure 
streptococcic  growth,  and  a  vaccine  was  made  from  this. 

At  the  time  the  culture  was  taken,  50,000,000  stock  streptococci 
were  inoculated.  (This  strain  of  streptococcus  was  obtained  from 
a  blood  culture  taken  from  a  previous  case  of  puerperal  septicemia.) 
The  temperature  came  to  normal  the  next  day.  Later  it  rose  again, 
and  on  the  third  day  the  autogenous  vaccine  was  inoculated,  the 
dose  being  100,000,000.  The  temperature  again  came  to  normal, 
being  the  twelfth  day  of  the  puerperium,  and  was  followed  by  the 
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pulse  and  respiration.  The  patient  had  no  further  fever  during  the 
puerperium,  and  made  a  complete  recovery. 

Group  II,  Case  VII. — Pelvic  abscess;  Bacillus  coli  communis 
ivas  isolated  from  the  pus;  after  many  autogenous  inoculations  the 
temperature  came  to  normal. 

Two  weeks  before  admission,  after  working  hard,  the  patient 
began  to  flow,  many  clots  coming  away.  This  gradually  increased 
and  she  became  very  weak.  She  had  high  fever  at  times,  chills 
and  sweats  for  three  days  preceding  admission,  and  severe  pain  in 
the  pelvis.  Physical  examination  showed  the  abdomen  to  be  slightly 
tender  and  rigid.     The  pelvis  was  tender  on  both  sides,  and  over  the 


YiQ^  7. — Temperature  chart  of  Case  Vll,  pelvic  abscess.      Bacillus  coli  infection. 

uterus  very  rigid.  The  cervix  was  patulous.  A  large  mass  was 
made  out  filling  the  entire  cul-de-sac,  and  very  tender  on  palpation. 
An  operation  was  made  in  the  cul-de-sac  and  a  large  amount  of  ])us 
evacuated.  The  fever  continued,  although  drainage  seemed  ample. 
The  first  inoculation  was  given  on  the  twenty-second  day  of  the 
disease.  Thereafter  inoculations  were  given  twice  a  week,  with 
dosage  as  follows: 

First  inoculation 25,000,000 

Second  inoculation 50,000,000 

Third  inoculation 50,000,000 

Fourth  inoculation 50,000,000 

Fifth  inoculation 75,000,000 

Sixth  inoculation 75,000,000 

Seventh  inoculation 100,000,000 

Eighth,  ninth,  tenth,  eleveiitli  inoculations      .      .  100,000,000 

Twelith  inoculation 150,000,000 

Thirteenth  inoculation 200,000,000 

The  temperature  came  gradually  to  normal  and  no  further  absces.ses 
were  formed  in  the  pelvis  (Fig.  7). 

Type  II,  Case  VIII. — Infected  foot,  followrd  by  cellulitis  of  the 
le(/  and  later  erysipelas;  streptococci  were  found  in  the  pus  from  the 
foot;  a  stock  vaccine  was  used,  and  after  two  inocidations  the  iempera- 
iurc  came  to  normal. 
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A  young  coloretl  woman,  a  nurse,  acquired  an  infection  of  the 
foot.  The  wound  was  opened  and  drained.  Cultures  from  the  pus 
showed  streptococci.  The  temperature  before  the  operation  was 
104.8°.  The  usual  wet  dressings  were  applied,  but  the  temperature 
continued  high.  Two  days  after  operation  the  patient  complained 
of  the  leg  being  painful  and  stiff.  The  next  day  the  edges  of  the 
wound  appeared  discolored,  and  within  a  few  hours  signs  of  ery- 
sipelas appeared,  and  extended  up  the  leg.  These  were  painted 
with  carbolic  acid,  followed  by  alcohol.  The  leg  was  greatly  swollen 
and  tender,  and  signs  of  phlebitis  were  present.  The  temperature 
was  continuously  high,  between  103°  and  105°.  On  the  day  erysip- 
elas was  noted  a  stock  vaccine  of  streptococci  was  used,  50,000,000 
being  the  initial  dose.  This  was  followed  by  no  apparent  result. 
The  temperature  and  pulse  remained  persistently  high  for  the  next 
three   days,    when    the   second   inoculation   of    100,000,000   stock 
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Fig.  8. — Temperature  chart  of  Case  VIII;  infected  foot;  erysipelas.      Stock  vaccine  used. 

streptococci  was  given.  This  was  followed  by  an  immediate  fall 
in  temperature,  the  first  in  ten  days,  falling  to  100.5°.  The  next 
day  it  did  not  go  above  101.4°,  and  on  the  following  day  it  came  to 
normal  and  remained  so  (Fig.  8).  The  pulse  likewise  fell  to  normal 
coincident  with  the  temperature,  and  the  patient  went  on  to  complete 
recovery.  It  should  be  noted  that  surgical  measures  went  hand 
in  hand  with  vaccine  treatment,  particularly  the  treatment  of  the 
erysipelas  with  carbolic  acitl  and  alcohol  painting,  and  also  that  the 
fall  in  temperature  took  place  about  the  usual  time  in  the  course  of 
erysipelas. 

General  Summary.  1.  Closely  following  Wright's  method,' 
vaccines  were  made  in  eight  cases  from  germs  isolated  from  the 
blood,  w^hen  this  was  possible;  otherwise  from  pus  taken  from  the 
point  of  local  infection.  Two  types  of  vaccines  were  rased — auto-^ 
genous,  and  stock  vaccine,  made  from  germs  secured  from  sources 
other  than  the  patient.    Of  the  cases  reported.  ''Ix  received  autogenous 

'  Transactions  of  Harvey  Society  of  New  York,  190'^. 
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vaccine  only;  one  received,  first,  stock,  then  autogenous  vaccine; 
and  one  received  stock  vaccine  only. 

2.  The  cases  reported  comprise  two  of  septicemia,  one  of  malig- 
nant endocarditis,  two  of  pyemia  following  appendicular  operations, 
one  of  puerperal  fever,  and  two  of  local  infection. 

3.  Classified  as  to  infecting  organisms,  there  were  five  cases  of 
streptococcic  infection,  one  case  of  Bacillus  coli  communis  infection, 
one  case  of  Bacillus  mucosus  capsulatus  infection,  and  one  case  of 
Staphylococcus  pyogenes  aureus  infection. 

4.  In  cases  reported,  improvement  showed  itself  by  a  fall  in  tem- 
perature, reduction  of  pulse  rate,  and  improvement  in  the  general 
condition.  The  time  taken  to  bring  about  these  results  varied  from 
twenty-four  hours  to  two  weeks 

5.  The  number  of  inoculations  given  before  the  temperature 
came  to  normal  permanently  varied  with  the  individual  case,  from 
three  to  seventy-five  days,  and  from  two  to  fifteen  inoculations. 

6.  The  number  of  organisms  inoculated  as  a  "dose"  varied  with 
the  organism  given.  The  following  table  shows  the  initial  and 
maximum  doses  employed: 

Initial.  Maximum. 

Streptococcus  (3  cases)     ....  50,000,000  100,000,000 

Streptococcus  (1  case)       ....  50,000,000  200,000,000 

Streptococcus  (1  case)       ....  2,500,000  (daily) 

Bacillus  coli  communis     ....  25,000,000  200,000,000 

Bacilli  mucosus  capsulatus    .      .      .  40,000,000  110,000,000 

Staphylococcus  pyogenes  aureus       .  200,000,000  725,000,000 

In  streptococcic  infections  two  methods  of  dosage  were  employed, 
large  doses  (50,000,000  to  100,000,000)  twice  a  week;  or  small 
doses  (2,500,000  streptococci)  given  daily.  The  latter  method 
gave  excellent  results  in  two  cases.  As  a  rule,  the  doses  are  increased 
gradually,  that  is,  by  one-tenth  of  the  initial  dose. 

CoNXLUSioxs.  1.  Bacterial  vaccines,  if  properly  used,  can  do 
the  patient  no  harm. 

2.  Autogenous  vaccines  should  be  used  when  possible.  Stock 
vaccines  are  uncertain,  but  they  may  be  used  when  there  is  delay  in 
.securing  autogenous  vaccines. 

3.  The  technique  of  preparing  vaccines  is  simple  and  should  be 
made  a  part  of  the  routine  laboratory  work  in  every  well-equipped 
hospital. 

4.  Chronic  infections  yield  more  readily  to  the  use  of  vaccines 
than  acute  fulminating  infections;  and  local  processes  are  more 
easily  controlled  than  general  infection. 

5.  If  a  vaccine  is  to  be  of  service,  it  will  usually  show  results 
within  one  week  or  ten  days. 

Acknowledgment  is  made  of  valuable  suggestions  from  articles 
by  W.  Gilman  Thompson,  M.D.,*  and  Drs.  Barr.  Bell,  and  Douglas,' 

«  A.MF.R.  Jour.  Mk?.  Sci..  August,  1909.  '  Lancet.  1907.  i.  499. 
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on  the  vaccine  treatment  of  septic  endocarditis,  and  Drs.  Sutclifi'e 
and  Bayly*  on  streptococcic  septicemia.  I  wish  to  acknowledge  also 
the  many  useful  suggestions  of  Dr.  Thomas  W.  Hastings. 


THE  PRESENT  STATUS  OF  TUBERCULIN  THERAPY. 
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SAN     FRANCISCO    TUBERCULOSIS    CLINIC. 

Whex  Koch,  in  1S90,  introduced  tuberculin  as  the  long-sought 
cure  for  a  dreaded  disease,  he  was  hailed  as  a  deliverer.  But  Koch 
either  did  not  understand  his  own  remedy,  or  the  scientific  world 
misinterpreted  his  teachings.  It  is  needless  to  dwell  upon  the  dis- 
astrous results  following  the  use  of  the  original  "Tuberculin," 
founded  upon  the  principles  of  active  immunity.  It  was  not  under- 
stood— large  doses  were  given — and  results  were  in  many  cases 
negative — in  others  fatal.  But  a  few  great  and  far-seeing  minds 
realized  that  Koch  had  introduced  a  remedy  which  was  destined 
to  live.  The  majority  of  physicians  dropped  the  new  remedy  with 
as  much  avidity  as  they  had  taken  it  up.  Thanks,  however,  to  a 
few  German  physicians,  led  by  Koch,  and  to  Trudeau,  in  this 
country,  work  upon  tuberculin  continued,  developed,  and  improved 
until  a  new  tuberculin  is  given  us,  and  a  new  and  better  method  of 
administration,  with  better  results  and  no  fatalities.  Again  the 
scientific  world  is  inflamed  and  the  pendulum  is  swinging  the  other 
way.  Apathy  has  given  way  to  enthusiasm,  and  it  is  well  to  pause  a 
bit,  lest  this  very  enthusiasm  lead  us  to  discredit  a  method  which, 
when  used  rationally  and  understandingly,  is  uncjuestionably  a  most 
valuable  aid  in  the  treatment  of  tuberculosis. 

Before  a  physician  is  qualified  to  use  tuberculin  he  should  be  able 
to  answer  satisfactorily  four  questions:  (1)  What  is  tuberculin? 
(2)  Wiat  is  the  theory  of  its  action?  (3)  ^Miat  are  the  various 
kinds  of  tuberculin?  (4)  "NMiat  is  the  dosage? 

Let  me  briefly  consider  the  first  two  questions  together,  from  the 
theoretical  point  of  view.  Arloing  and  Courmont  were  the  first 
to  discover  agglutinins  for  the  tubercle  bacillus.  Their  experiments 
showing  that  tubercle  bacilli  have  agglutinating  action  and  that 
antibodies  were  present  in  the  blood  of  a  tuberculous  patient,  were 
fought  by  the  German  observers,  denied  by  Koch  and  his  ])upils, 
in  particular  Rabbinowitz.  Jiirgens*  is  of  the  view  that  the  agglu- 
tinins are  only  an  evidence  of  the  presence  of  soluble  tuberck- 
bacillus  substances  in  the  circulation.     A  few  years  after  Arioiiig 

*  Lancet,  1907,  ii.  367. 
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and  Courmont^  came  Bordet  and  Gengou,  who  presented  the 
complement  fixation  theory  in  relation  to  the  tubercle  bacillus. 
Two  years  ago  Wasserman  and  Bruck,  working  along  the  lines  of 
these  investigators,  demonstrated  antibodies  in  tuberculous  tissue, 
and  in  the  serum  of  persons  treated  with  tuberculin.  They  named 
their  antibodies  "antituberculin"  and  thereby  conceived  a  new 
theory  upon  which  to  base  the  action  of  tuberculin  in  the  tissues 
and  in  the  circulation.  S.  Cohn^  carried  out  a  series  of  interesting 
experiments  in  attempting  to  prove  or  disprove  the  theory  advocated 
by  Wasserman.  He  examined  the  blood  of  77  patients,  and  in  10, 
clinically  demonstrated  as  non-tuberculous,  found  no  antibodies. 
In  14  "closed"  cases  of  tuberculosis  in  the  first  stage  he  was  also 
unsuccessful  in  his  search.  In  53  "open"  cases  of  the  second  and 
third  stage,  15  had  antituberculin  in  the  blood  serum.  These  last 
named  had  not  been  treated  with  tuberculin,  but  had  developed  these 
antibodies  spontaneously.  Cohn  therefore  concludes  that  anti- 
tuberculin  is  not  an  antitoxin  in  the  true  sense,  and  that  the  real 
nature  of  the  Bordet  and  Gengou  antibodies  is  undetermined — we 
only  know  that  when  tuberculin  is  introduced  into  the  body  it  forms 
a  complement  (that  constituent  of  the  blood  which  Ehrlich,  in  his 
side-chain  theory,  says  eventually  destroys  the  bacteria)  with  the 
antibodies.  Liidke*  demonstrated  antituberculin  in  the  blood 
serum  of  17  out  of  31  cases  treated  with  tuberculin.  Wasserman^ 
tries  to  account  for  what  is  known  as  a  tuberculin  reaction  by 
the  presence  of  antituberculin  in  the  tissues  and  for  the  cessation  of 
a  tuberculin  reaction  by  the  presence  of  antituberculin  in  the  blood. 
Paul  Ringer®  puts  this  theory  in  plain  English  as  follows:  "The  use 
of  tuberculin  is  based  upon  the  principle  of  artificial  immunity,  and 
any  poison  in  the  body  has  the  power  of  stimulating  the  system  to 
the  production  of  antibodies."  This,  in  a  few  words,  represents 
what  is  considered  at  the  present  day  the  working  theories  for 
the  action  of  tuberculin  in  the  tissues  and  in  the  blood,  namely, 
the  agglutinin  theory  of  Arloing  and  Courmont,  the  Bordet  and 
Gengou  antibody  theory,  and  the  elaboration  of  the  second  named, 
the  antituberculin  hypothesis  of  AVasserman  and  Bruck.  It  would 
be  useless  in  the  limits  of  this  paper  to  go  too  deeply  into  them. 
They  are  extremely  interesting,  but  are  at  best  hypothetical  and  will 
no  doubt  in  time  be  superceded  by  better  and  more  practical 
theories.  Let  me  group  all  theories  of  this  nature  together  and  agree 
with  Tiegerstedt^  who  says  that  "all  changes  of  innnunity  are  pro- 
tective adaptations  of  the  body  against  harmful  influences." 

In  the  use  of  tuberculin  our  desire  is  to  obtain  an  overproduction 

2  AI.  Cliristiaii   and   S.   Rosenblatt,  Antibodies  aiul    liiinuiiiity  in   Tuberculosis,  Miineh. 
inerl.  Woeh.,  Iv,  No.  39 

^  Berl.  klin.   Woch..  xlv,  28.  *  Miinch.  mod.  Wocli,,   19()S,  Nos.   16,   15. 

»  Deuf.  nied.  Woeu..  1006,  No.   12.  "  J"ur.  Amor    Med.  Assoc,  1907,  1,  2b. 
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of  antibodies,  call  them  by  whatever  technical  name  one  may. 
We  wish  to  build  a  defensive  armament  acjainst  which  the  tubercle 
bacillus  and  its  ravages  will  be  impotent.  An  organism  can  be 
immunized  by  injecting  more  poison  into  it  with  increased  pro- 
duction of  antibodies,  that  is,  active  immunization,  or  we  can  form 
antibodies  by  injecting  into  the  infected  hidividual  the  blood  serum 
of  a  previously  immunized  animal,  that  is,  passive  immunization. 
In  tuberculin  therapy  we  aim  to  produce  an  active  immunization. 
This  immunity  to  tuberculin  is  a  complete  or  almost  complete 
tolerance  to  large  doses  of  tuberculin,  the  latter  dependent  upon 
the  judgment  of  the  physician  administering  the  dose,  many  of  our 
best  authorities  being  satisfied  with  obtaining  even  a  relative  immu- 
nity, that  is,  a  tolerance  to  smaller  doses.  Hamburger^  states  that 
artificially  acquired  immunity  to  large  doses  of  tuberculin  is  in  many 
cases  merely  the  result  of  the  inability  of  the  organism  to  react, 
due  to  a  complete  saturation  with  antibodies.  He  describes  a  test 
in  substantiation  of  this  assertion:  A  child  of  twelve  months  of  age 
was  supposed  to  be  immunized  but  the  autopsy  showed  the  contrary. 
The  individual  who  apparently  was  immune  in  reality  did  not  re- 
spond to  the  tuberculin  merely  through  inaVjility  to  respond  to  a 
stimulus.  Many  physicians  in  undertaking  a  course  of  tuberculin 
therapy  often  forget  this  point.  After  giving  repeated  injections 
and  getting  no  rise  of  temperature  or  untoward  symptoms,  they 
believe  they  are  getting  a  state  of  immunization,  when  suddenly  the 
patient  dies  and  they  find  it  difficult  to  account  for  the  failure  of 
the  method.  Therefore,  one  will  see  that  this  point  of  inability 
of  the  organism  to  react  is  of  the  utmost  importance.  On  the 
other  hand,  what  is  of  equal  significance  is  the  condition  commonly 
known  as  a  reaction. 

Recent  scientific  investigations  by  Kosenau  and  Anderson,' 
Vaughn  and  ^Mieeler,  and  Wasserman  and  his  pupils  have  done 
much  to  clear  our  ideas  upon  this  question  and  thus  guide  us  to  a 
more  rational  and  practical  administration  of  tuberculin.  Their 
work  upon  anaphylaxis  or  hypersusceptibility  has  demonstrated 
that  in  a  tuberculous  individual  the  cells  have  been  already  rendered 
hypersensitive  by  the  action  of  the  tubercle  bacillus,  and  that  when 
the  tuberculin  has  been  injected  there  takes  place  a  division  into 
two  groups — poison  and  non-poison.  The  sensitized  cells  bind  the 
poisoned  groups  and  the  well-known  tuberculin  action  occurs.  In 
the  non-tuberculous  individual  tlie  condition  of  anaphylaxis  does 
not  exist,  and  consequently  the  poison  is  freed  slowly  and  discharged 
rapidly  without  causing  any  toxic  symptoms  which  are  the  cause  of 
a  tuberculin  reaction.  The  theory  of  anaphylaxis  maintains  that 
when  foreign  proteins,  such  as  bacterial  bodies,  are  introduced  into 

*  MQnch.  med.  Woch.,  Iv,  No.  42. 

'  L.  S.  Mace,  California  .State  Jour.  Med.,  vi.  No.  9. 
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the  body,  certain  definite  changes  occur  in  the  cell  by  which  they  are 
able  to  break  up  rapidly  a  succeeding  dose  of  the  same  protein. 
If  we  accept  this  theory,  then  the  reason  becomes  apparent  why  we 
should  begin  tuberculin  therapy  with  minute  doses  of  tuberculin 
and  work  up  very  gradually  to  the  production  of  a  complete,  nearly 
complete,  or  relative  immunity. 

Before  considering  dosage  let  me  review  the  composition  of  some 
of  the  various  kinds  of  tuberculin  on  the  market,  and  determine 
what  our  choice  should  be  when  beginning  treatment  of  a  tuberculous 
case.  There  are  sold  to-day  between  sixty  and  seventy  varieties 
of  tuberculin.  Of  these,  I  shall  consider  the  following,  the  others 
being  either  modifications  of  these  or  having  proved  inefficacious: 

1.  Original  tuberculin  Koch  (O.  T.)  is  a  pure  culture  of  tubercle 
bacilli  grown  for  several  weeks  in  a  5  per  cent,  glycerin  bouillon. 
This  form  of  tuberculin  contains  all  the  soluble  secretion  products 
of  the  tubercle  bacillus  in  a  50  per  cent,  glycerin  solution. 

2.  New  tuberculin  (T.  R.),  introduced  by  Koch  in  1897  to  take 
the  place  of  old  tuberculin,  the  letters  standing  for  tuberculin 
residue  (Ruckstand).  Koch  having  shown  that  tuberculin  w^as  a 
remedy,  but  that  the  great  objection  to  it  was  its  violent  reaction, 
bent  all  of  his  energies  to  the  preparation  of  a  substance  which  should 
possess  immunizing  and  curative  powers,  but  which  w'ould  not  set 
up  an  intense  general  reaction  in  tuberculous  subjects  inoculated 
with  them.  Such  substances  he  assumed  must  be  sought  in  the 
material  of  which  the  tubercle  bacillus  was  composed.  After 
many  experiments  Koch  succeeded  in  breaking  up  the  bacilli  and 
converting  them  into  a  form  capable  of  absorption.  For  this  purpose 
they  were  dried  and  rubbed  in  an  agate  mortar  in  such  a  manner 
that  no  entire  particle  of  tubercle  bacillus  was  left.  He  extracted 
all  the  soluble  matter  from  the  tubercle  bacilli  with  distilled  water, 
the  resulting  solution  being  T.  O.  (Tuberculin  Obere).  The  insoluble 
residue  which  is  separated  from  T.  O.,  after  being  converted  into  a 
series  of  solutions,  are  in  turn  treated  with  50  per  cent,  glycerin. 
Substances  with  only  a  small  toxic  eft'ect  upon  tuberculous  indi- 
viduals are  thus  precipitated.  These  residual  solutions  are  the 
T.  R.  and  contain  the  whole  of  the  immunizing  substances  of  the 
tubercle  bacillus  in  a  form  perfectly  capable  of  absorption.  1  c.c, 
T.  R.  is  made  to  contain  0.002  of  dried  residue.  100  c.c.  T.  R.  is 
always  obtained  from  1  gram  of  dried  tubercle  bacilli.  1  c.c.  of 
T.  R.  corresponds  to  10  mg.  of  dried  bacilli,  but  100  c.c.  of  T.  R. 
in  reality  contains  only  0.2  gram  of  dried  constituent.  1  c.c,  there- 
fore, contains  only  0.002  of  dry  constituent.  Ruppel'"  has  cleared 
up  a  rather  erroneous  view  which  had  been  held  for  years  concerning 
the  amount  of  dried  constituent  in  1  c.c.  of  T.  U.  It  was  originally 
stated  Hiat  each  cubic  centimeter  contained  10  mg.  of  solid  sub- 
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stance.  In  reality,  each  cubic  centimeter,  as  I  have  shown  above, 
contains  but  2  mg.  The  mistake  arose  from  the  fact  that  10  mg. 
of  dried  bacilli  is  used  to  produce  2  mg.  of  active  substance. 

3.  Bacillen  Emulsion  ( B.  E.)  is  made  by  using  a  finely  pulverized 
virulent  culture  of  tubercle  bacilli,  to  one  part  of  which  is  added 
100  parts  of  distilled  water  and  100  parts  of  glycerin.  The  result- 
ing emulsion  contains  5  mg.  of  dried  substance  in  each  cubic  centi- 
meter  of  solution. 

4.  T.  O.  (Tuberculin  Obere),  the  solution  already  described  in 
the  preparation  of  T.  R.  It  is  extensively  used  by  some  German 
physicians,  but  not  very  much  in  the  United  States. 

5.  Deny's  Bouillon  Filtre  (B.  F.)  is  a  filtrate  from  bouillon  cul- 
tures from  the  tubercle  bacilli  containing  all  the  soluble  products  in 
the  bacteria.    Heat  is  not  used  in  its  preparation. 

6.  Bovine  tuberculin  is  prepared  in  the  same  manner  as  other 
tuberculin,  except  that  bovine  tubercle  bacilli  are  employed  in  its 
preparation. 

I  have  thus  far  attempted  to  detail  the  theory  of  tuberculin,  its 
action  and  its  reaction,  and  the  principal  forms  in  use  at  the  present 
time.  Some  physicians  still  cling  to  Koch's  original  tuberculin (O.T). 
but  in  most  countries  and  by  the  majority  of  observers  it  has  been 
discarded  for  therapeutic  use.  Koch's  New  Tuberculin  (T.  R.) 
and  (B.  E.)  and  the  (B.  F.)  of  Denys  are  the  three  forms  most  in 
use  to-day,  with  bovine  tuberculin  rapidly  gaining  popularity.  In 
beginning  the  treatment  of  a  case  of  tuberculosis,  what  should  the 
choice  of  tuberculin  be?  I  should  say  any  one  of  the  forms  men- 
tioned, so  long  as  one  is  consistent  in  his  dosage  and  careful  in  his 
observation.  Most  authorities  today  agree  that  unheated  products 
act  better  than  heated  ones.  The  unheated  products  are  (T.  R.), 
(B.  E.),  and  (B.  F.)  and  one  of  these  should  be  our  choice.  O.  T. 
(original  tuberculin)  is  a  heated  product.  In  my  own  work  in  the 
past  two  years  I  have  used  (T.  R.)  and  (T.  E.),  principally  the 
former,  with  such  good  results  that  I  have  no  intention  of  discarding 
it  altogether  for  the  (B.  E.),  as  so  many  are  doing. 

Among  the  tuberculins  which  are  well  known  but  not  very  pop- 
ular might  be  mentioned  Van  Ruck's  Waterv  Extract,  ^laragliano's 
Serum,  Beranek's  Tuberculin  and  von  Behring's  Tulase.  At  the 
recent  International  Congress  at  Washington,  Oshijami,"  of 
Japan,  introduced  a  new  serum  called  Tuberculo-Toxodin,  a  chemi- 
cal preparation  from  tubercle  bacilli  applicable  to  incipient  and 
feverless  cases.  He  claims  that  his  preparation  dissolves  the  tubercle 
bacilli  and  transforms  the  toxic  property,  thus  getting  rid  of  any 
reaction.  Very  excellent  results  are  claimed  by  this  observer. 
Maragliano's  serum  is  considerablv  used  in  Italv.    Recentlv  Monti," 
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of  Milan,  has  reported  twenty-five  cases  of  tuberculosis  in  children 
treated  with  it,  with  especially  marked  beneficial  results  in  the 
surgical  forms  of  tuberculosis,  the  benefit  being  less  marked  in  the 
pulmonary  forms.  On  the  other  hand,  the  Phipps  Institute  has 
experimented  with  this  serum  and  claims  it  to  be  valueless. 

The  use  of  the  bovine  tuberculin  is  not  yet  thoroughly  understood. 
In  1901  Koch,  at  the  Congress  of  Tuberculosis  in  London,  pro- 
claimed the  dissimilarity  of  human  and  bovine  tuberculosis.  His 
view  was  then  challenged  and  has  since  been  challenged,  but  he 
reiterated  the  same  opinion  as  emphatically  as  before  at  the  1908 
Congress  in  Washington.  Men  like  Woodhead,  Cohnheim,  Au- 
frecht,  Peterson,  Ravenel,  x'Vrloing  and  Courmont,  Theobald  Smith, 
and  Fibiger^^  all  challenged  Koch  at  a  conference  held  in  camera 
at  this  Congress,  but  the  great  master  would  not  yield  in  his  view 
or  change  his  1901  statement. 

Pochin"  recently  reports  some  observations  by  which  he  tried 
to  ascertain  whether  the  action  of  the  opsonins  in  bovine  blood 
was  the  same  with  regard  to  tubercle  bacilli  of  both  human  and 
bovine  strain,  or  whether  there  was  any  marked  differences  which 
would  indicate  a  distinction  between  the  bacilli  with  regard  to  their 
susceptibility  to  the  action  of  opsonins  and  therefore  a  difference 
in  the  resistance  of  the  animal  to  infection  by  the  bacilli  of  the 
different  strains.  He  found  marked  differences.  Without  giving 
his  experiments  in  detail,  I  quote  him  as  coming  to  the  conclusion 
that  Koch  is  wrong  in  the  emphatic  views  he  promulgates  as  to  the 
difference  between  the  human  and  bovine  tuberculosis.  A.  Cuff*^ 
reports  a  case  of  involvement  of  the  apices  of  both  lungs  with  cavity 
formation  arrested  by  injections  of  bovine  tuberculin,  giving  weekly 
injections  for  nine  to  ten  weeks.  N.  Raw^''  claims  that  tubercle 
bacilli  of  human  type  produce  phthisis  pulmonalis,  ulcerations 
of  the  intestines,  and  tuberculous  laryngitis,  and  that  tubercle 
bacilli  of  the  bovine  type  produce  tuberculous  peritonitis,  lymphatic 
gland  tuberculosis,  and  tuberculous  joints.  He  also  believes  that 
the  acute  miliary  form  is  of  bovine  origin.  Raw  believes  in  giving 
bovine  tuberculin  in  cases  of  pulmonary  tuberculosis  and  Koch's 
T.  R.  in  the  surgical  forms.  He  treated  eighteen  patients  having 
pulmonary  lesions  with  bovine  tuberculin,  getting  very  successful 
results,  and  104  cases  of  surgical  tuberculosis  with  Koch's  T.  R., 
with  similar  effect.  He  puts  forth  the  hypothesis  that  the  human 
body  is  attacked  with  two  varieties  of  tubercle  bacilli  wliich  may 
be  present  at  the  same  time  and  which,  generally  speaking,  are 
antagonistic  to  each  other. 

We  see,  therefore,  in  studying  a  subject  like  tuberculin  and  in 
reviewing  the  literature,  how  varied  and  conflicting  are  the  views 
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of  careful  observers  with  large  amounts  of  material  at  their  dis- 
posal, and  we  are  unfortunately  left  very  much  to  our  own  judgment 
in  the  choice  of  a  proper  tulierculin.  There  is  as  yet  no  unanimity 
of   opinion. 

We  come  now  to  the  most  important  chapter  of  all  in  the  treatment 
with  tuberculin,  namely,  the  dosage,  and  upon  this  point  the  scientific 
Avorld  is  rather  more  in  unison.  We  know  that  former  bad  results 
were  mostly  due  to  excessive  doses  of  a  serum  not  understood.  I 
wish  to  warn  against  one  very  common  error.  Many  physicians 
speak  of  a  dosage  of  tuberculin  in  terms  of  milligrams.  We  should 
always  stipulate  the  kind  of  tuberculin  as  it  is  put  upon  the  market, 
since  the  amount  of  essential  solid  substance  in  the  various  forms 
differ.  The  beginning  dose  of  tuberculin  should  always  be  very 
small.  I  believe  we  owe  it  principally  to  Wright  that  we  are  today 
giving  proper  and  efficacious  doses  of  tuberculin.  His  classical 
and  now  well-known  work  upon  opsonins  and  the  opsonic  index, 
which  in  reality  is  a  determination  of  the  immunizing  response  of 
the  blood,  gave  us  an  exact  method  of  measuring  dosage  in  the 
administration  of  tuberculin  and  gave  us  a  better  insight  into  what 
constituted  a  tuberculin  reaction  and  how  to  avoid  it.  Although 
the  administration  of  tuberculin  l)y  means  of  the  opsonic  index  is 
being  rapidly  dropped  by  most  observers,  owing  to  the  tediousness 
of  its  technique  and  the  length  of  time  consumed  by  the  method, 
still  the  principle  of  small  and  carefully  regulated  dosage  has  been 
taught,  and  has  practically  revolutionized  tuberculin  therapy. 

In  my  own  work  I  have  adopted  with  some  slight  modifications 
the  dosage  recommended  by  Trudeau.'^  I  use  T.  R.,  German  prep- 
aration, and  have  it  put  up  in  dilutions  of  from  1  to  20,000  to 
1  to  10.  I  begin  with  0.2  c.c.  of  1  to  20,000  dilution  or  0.1  c.c.  of  1 
to  10,000  dilutioTi  the  former  advocated  for  convenience,  since  it  is 
more  easily  administered  in  the  usual  hypodermic  syringe.  My 
beginning  dose  then  is  1  to  50,000  mg.  of  essential  solid  substance. 
(Trudeau  begins  with  a  dose  of  y,,^,  „,j  mg.)  The  initial  dose  is 
increased  by  0.1  c.c.  at  intervals  of  two  to  three  days  and  some- 
times longer,  until  I  am  giving  1  c.c.  of  1  to  100  dilution.  I  then 
increase  my  interval  to  a  week  and  begin  with  0.1  c.c.  of  1  to 
10  dilution,  and  when  several  doses  of  this  dilution  have  been  given 
I  even  extend  the  interval  to  two  weeks.  \Mien  I  reach  the  dose  of 
1  c.c.  of  1  to  10  dilution  which  is  0.1  c.c.  of  the  pure  T.  II.,  or  I  mg. 
solid  substance,  I  keep  the  patient  upon  this  dose  for  some  weeks. 
I  seldom  go  beyond  this  dose,  and  find  it  unnecessary  to  give  the 
patient  large  doses  of  the  pure  tuberculin. 

This  method  has  operated  efficaciously  in  my  hands  in  a  mnnber 
of  cases,  the  detailed  report  of  which  I  shall  reserve  for  a  future  time 
when  my  series  of  cases  shall  have  reached  a  sufficiently  large 
number  to  make  comparative  deductions. 
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It  must  be  especially  understood  that  a  course  of  tuberculin 
therapy  cannot  be  hurried.  The  patient  must  be  told  that  it  will 
require  from  six  months  to  one  year  to  accomplish,  and  the  physician 
must  realize  the  importance  of  increasing  his  dose  very  slowly. 
Reactions  which  were  originally  thought  to  be  a  necessary  con- 
comitant of  tuberculin  injections  should  be  avoided.  Trudeau 
has  published  some  very  extensive  reports  upon  this  subject  in  the 
last  three  years,  and  he  claims  that  a  reaction  means  that  we  have 
exceeded  the  patient's  capacity  for  responding,  and  that  it  can  and 
should  be  avoided.  Denys  lays  down  certain  precautions :  (1)  Do  not 
begin  with  too  large  amounts.  (2)  Do  not  raise  the  dose  too  rapidly 
or  at  too  short  intervals.  (3)  Do  not  again  inject  before  all  effects 
of  a  reaction  have  passed.  (4)  After  a  reaction,  begin  with  a  smaller 
dose  than  the  one  which  caused  the  reaction.  (5)  Do  not  neglect 
to  consider  the  patient's  symptoms — such  as  headache,  malaise,  etc. 
I  cannot  improve  upon  these  admonitions  promulgated  by  Denys 
and  adopted  by  Trudeau,  rules  which  should  be  memorized  and 
used  as  a  guide  by  every  physician  attempting  a  course  of  tuberculin 
therapy.  If  they  are  followed,  tuberculin  can  accomplish  no  harm, 
even  though  it  may  not  produce  an  arrest  of  the  disease. 

To  carry  to  a  successful  issue  a  course  of  tuberculin  therapy 
requires  careful  observation  and  good  judgment.  The  patient 
should  always  rest  after  an  injection,  and  should  never  during 
the  treatment  overexercise  or  overstrain.  Overexercise  is  often 
responsible  for  a  reaction  due  to  auto-inoculation.  In  fever  cases 
especially  the  patient  should  be  kept  a]:)solutely  in  bed  until  the  tem- 
perature is  normal,  and  then  the  tuberculin  injections  should  be 
begun  as  previously  indicated.  Latham  and  Inman^*  advise  ab- 
solute rest  in  bed  as  the  only  safeguard  against  auto-inoculation, 
and  stipulate  that  the  dose  of  tuberculin  given  must  bear  a  definite 
relation  to  the  amount  of  auto-inoculation,  either  occurring  spon- 
taneously, as  in  the  fever  cases  at  rest,  or  artificially  induced,  as  in  the 
afebrile  cases  up  and  about.  Therefore,  we  cannot  be  too  cautious  in 
the  conduct  of  our  cases,  having  always  before  us  the  possibility  of 
inoculation  from  the  toxins  circulating  in  the  blood.  We  cannot 
be  too  cautious  in  begiiming  tuberculin  injections  nor  in  taking 
cognizance  of  all  signs  which  occur  during  the  treatment,  and  we 
must  be  especially  careful  to  give  the  patient  at  all  times  sufficient 
rest. 

Being  sure  that  our  l)eginning  dose  is  small  enough  and  tliat  we 
are  progressing  with  proper  increase  and  at  })ro})er  intervals,  avoiding 
reaction,  guarding  against  auto-inoculation,  and  never  continuing 
tlie  injections  if  perchance  a  reaction  has  occurred,  the  question  then 
naturally  arises,  When  should  we  cease  injecting  tuberculin?  This 
again  dcjx'iids  u])()n  the  judgment  of  the  physician  administering 
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the  treatment.  Some  desire  to  ol)tain  as  far  as  possible  an  absolute 
immunization;  others  are  satisfied  with  procurin*;'  a  tuberculin 
tolerance.  Personally,  I  aim  only  to  efi'ect  the  latter  state.  When 
all  symptoms  have  passed;  when  only  slight  coughing  remains; 
when  the  patient  ceases  expectorating;  when  the  weight  has  been 
fully  or  almost  fully,  restored;  when  the  patient  is  able  again  to 
resume  light  duties  without  in  any  way  feeling  the  effort  of  exertion, 
I  stop  tuberculin  therapy,  even  though  a  few  physical  signs  of  tuber- 
culosis may  still  be  present  in  the  lungs.  In  other  words,  when  the 
disease  from  clinical  appearance  and  signs  may  be  confidently 
diagnosticated  as  arrested,  tuberculin  injection  should  cease  or,  at 
most,  be  given  at  very  long  intervals. 

I  can  best  illustrate  this  by  a  case  referred  to  me  by  Doctor  Ethan 
Smith:  This  patient,  aged  twenty-three  years,  was  kept  on  tuber- 
culin for  seven  months;  his  condition  at  the  beginning  was  most 
alarming;  he  had  cough,  high  temperature,  hemoptyses,  numerous 
tubercle  bacilli  in  the  sputum,  and  he  was  considerably  emaciated. 
He  was  kept  in  bed  for  three  months,  tuberculin  therapy  being 
given  during  this  time,  but  not  until  the  cessation  of  the  hemoptyses 
and  temperature.  At  no  time  after  tuberculin  injections  were  begun 
did  he  have  any  fever  or  any  signs  of  a  reaction.  He  steadily 
gained  strength  and  weight  until  he  was  even  heavier  than  before 
he  took  ill.  He  received  his  last  injection  of  1  c.c.  of  a  1  to  10  dilution 
of  T.  R.  on  March  6;  at  that  time  he  weighed  141  pounds  and  was 
floing  outdoor  work.  He  still  had  a  few  tubercle  bacilli  in  the  spu- 
tum. I  saw  him  again  on  March  21,  when  he  was  feeling  well,  had 
gained  another  pound,  and  had  practically  lost  all  physical  signs. 
Upon  this  examination  I  could  not  detect  any  tubercle  bacilli  in 
the  sputum.  This  patient  has  undoubtedly  acquired  a  tuberculin 
tolerance,  and  the  rest  of  his  condition  depends  from  now  on  upon 
the  proper  observance  of  hygienic  laws. 

The  management  of  a  case  during  injection  is  important.  I  have 
already  referred  to  absolute  rest  in  bed,  preferably  in  the  open  air, 
for  a  long  period  of  time,  if  fever  is  present  or  if  the  tuberculous 
focus  is  rapidly  progressing.  During  this  period  the  nurse  or  attend- 
ant, under  the  doctor's  supervision,  should  keep  careful  records, 
especially  of  the  temperature  and  weight.  If  the  patient  is  ambulant, 
he  should  be  taught  to  take  his  own  temperature  and  to  keep  a 
record  of  the  time  and  the  amount  of  food  he  eats,  his  bowel  move- 
ments, and  any  symptoms  he  may  have.  To  treat  tuberculosis 
properly,  either  with  tuberculin  or  without  it,  requires  a  perfect  under- 
standing between  patient  and  physician  and  a  rational  cooperation. 
The  doctor  must  guide  and  instruct — the  patient  must  be  adaptable 
and  observant.  When  my  patients  are  ambulant,  I  especially 
instruct  them  about  exertion.  If  possible,  they  must  give  up  any 
active  employment,  although  this  is  not  always  insisted  upon.  They 
are  instructed  to  lie  down  from  two  to  three  hours  after  the  injection. 
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Exercise  is  allowed  in  small  doses  at  first  and  gradually  increased. 
The  beginning  of  a  course  of  specific  therapy  often  tries  the  patience 
of  both  physician  and  patient.  At  first  no  improvement  is  noticed; 
sometimes  even  a  setback  occurs.  AYe  must  remember  that  this  is 
a  slowly  progressing  treatment  extending  over  months,  and  we  must 
constantly  keep  this  fact  before  the  patient.  Often  only  after 
three  months  does  the  patient  gain  a  little  weight  and  a  little  hope 
and  give  the  physician  a  little  encouragement.  In  cases  complicated 
with  tubercular  laryngitis  the  first  encouragement  is  observed  in  the 
larynx.  I  have  such  a  case  now  under  treatment  referred  to  me  by 
Dr.  A.  S.  Adler.  The  patient  has  an  extensive  lesion  in  the  upper 
lobe  of  the  right  lung  and  a  tuberculous  laryngitis.  The  only  improve- 
ment to  date  after  six  weeks  of  treatment  is  in  the  larynx.  Dr. 
Robert  Cohn,  who  is  observing  the  larynx  at  intervals  of  two  weeks, 
reports  a  very  distinct  change  for  the  better. 

Upon  what  class  of  cases  should  tuberculin  be  used  ?  Here  again 
opinions  seem  to  vary.  Lawrason  Brown^'*  in  a  recent  article  states: 
"The  theory  of  the  action  of  tuberculin  plays  an  important  role 
in  the  selection  of  patients.  If  it  requires  an  active  response  on  the 
part  of  the  organism  to  produce  a  beneficial  effect,  it  is  useless  to 
give  it  to  patients  who  have  lost  all  power  of  resistance  and  who 
fail  to  respond  to  stimulation."  Therefore,  it  becomes  apparent  that 
the  cases  most  desirable  for  tuberculin  treatment  are  the  incipient. 
Fever  cases  are  undesirable,  although  Denys  does  not  agree  to  this. 
Rapidly  progressing  cases  should  also  never  be  given  tuberculin. 
It  may,  however,  be  used  with  some  degree  of  success  in  second 
and  third  stages.  Pottenger's'-"  statistics  show  that  65  to  90  per 
cent,  of  first  stage  cases  get  well,  30  to  05  per  cent,  of  second  stage 
cases,  and  only  5  to  10  per  cent,  of  those  in  the  third  stage.  Schrader, 
in  his  statistics,  excludes  only  fever  cases,  and  claims  favorable 
results.  Hitter^  used  tuberculin  in  554  cases  in  his  sanatorium, 
and  comes  to  the  conclusion  that  it  has  a  favorable  effect  upon  the 
disease.  M.  John  states  that  in  200  cases  treated  with  tuberculin 
the  results  are  conflicting,  proving  negative  in  some  of  the  apparently 
promising  cases,  while  they  were  surprisingly  good  in  others,  even 
in  some  advanced  cases. 

During  the  last  year  reports  have  come  of  the  use  of  tuberculin 
in  surgical  and  genito-urinary  tuberculosis,  with  favorable  results. 
Edward  Ochsner,^-  at  the  Washington  Congress,  reported  that  his 
cases  of  hip-joint  disease  were  much  influenced  by  the  use  of  tuber- 
culin and  the  final  result  hastened  by  it.  P.  Glassner"  reports 
successful  results  in  treating  joint  and  bone  tuberculosis  with 
Marmorek's  serum,  and  M.  Strauss  used  iMarmorek's  serum   in 

'»  Boston  Mcil.  and  Sufk-  Jour.,  1908,  clix,  No.  4. 

™  Lancet  Clinii-,   1908,  No.  7.  »'  Deut.  ined.  Woch.,  xxxiv,  No.  29. 

°  Jour.  Amer.  Med.  Assoc,  xli,  No8.  21,  19,  17,  16,  15. 

»  Deut.  med.  Woch..  1908.  No.  29. 
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37  cases  of  various  tuberculous  processes  in  the  bones,  glands 
and  bladder  with  gratifying  results.  N.  Elsaesser^*  uses  in 
surgical  tuberculosis  a  combination  of  T.  R.  with  Marmorek's 
serum.  J.  W.  Walker"  uses  T.  R.  in  tuberculosis  of  the  genito- 
urinary organs.  As  already  mentioned  above,  X.  Raw  uses  Koch's 
T.  R.  with  great  success  in  all  cases  of  surgical  or  bone  tuberculosis. 
C.  Kraemer^  recommends  tuberculin  in  the  postoperative  treatment 
of  surgical  tuberculosis,  since  he  argues  that  the  operation  may  cure 
the  apparent  lesion,  but  that  the  primary  focus  may  still  remain. 
This  latter  point  has  been  proved  in  many  cases  by  a  positive 
tuberculin  reaction,  even  after  a  total  excision  or  extirpation  of 
tuberculous  glands. 

Let  us  now  pause  and  in  conclusion  consider  carefully  what 
constitutes  the  present-day  status  or  conception  of  tuberculin  as 
applied  in  the  specific  treatment  of  pulmonary  tuberculosis  and 
during  the  last  year  in  nearly  all  forms  of  the  disease.  Is  it  a 
specific?  I  am  compelled  to  reply  in  the  negative.  In  the  final 
analysis  we  can  only  regard  tuberculin  as  a  valuable  adjunct  to  the 
hygienic  and  dietetic  therapy  of  the  disease.  J.  H.  Pryor,-'  of  Buffalo, 
most  tersely  states  that  a  tuberculous  patient  "must  have  18  square 
meals  of  ox^-gen  per  minute  accompanied  by  three  square  meals 
of  food  per  day."  Trudeau,-^  who  has  used  tuberculin  over  a  longer 
period  of  time  in  more  cases  and  more  conservatively  than  any  other 
man  in  the  United  States,  shows  that  18  per  cent,  more  of  treated 
incipient  cases  are  living  than  of  untreated,  while  25  per  cent,  more 
of  advanced  cases  who  received  tuberculin  are  living  than  of  those 
who  did  not.  He  also  says:  "Many  years  ago,  in  spite  of  general 
denunciation  of  tuberculin  and  long  before  I  knew  anything  about 
the  statistical  evidence,  I  had  formed  the  opinion  that  tuberculin 
when  administered  had  within  certain  limits  a  favorable  influence  on 
the  course  of  the  disease,  and  that  the  results  of  sanitarium  treatment 
could  be  improved  and  made  more  permanent  in  many  cases  by  its 
application.  As  years  have  passed  I  have  seen  no  reason  to  change 
this  opinion."  Thus  speaks  one  of  our  greatest  authorities  on  this 
subject.  We,  with  small  experience  compared  with  his,  can  only 
follow  his  lead.  Tuberculin  unquestionably  is  a  valuable  remedy 
in  its  present  form  and  with  the  present  improved  method  of  ad- 
ministration, and  is  it  not  reasonable  to  hope  that  as  the  discarded 
tuberculin  of  1890  was  changed  through  the  years  into  the  valuable 
remedy  of  today,  so  may  this  remedial  adjunct  of  today  become 
a  true  specific  in  the  future? 

=<  Deut.  med.  Woch.,  1908.  Xo.  50. 

"  Practitioner,  London,  July  1908.  i 

*  Med.  Klinik,  iv.  No.  4. 

"  Med.  Record,  January  4,  1908. 

^  M.  Strauss,  Marmorek's  Serum  in  Surgical  Tuberculosi.s. 
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ADAMS-STOKES    DISEASE  WITH    COMPLETE    HEART    BLOCK, 

SHOWING  A  CONSPICUOUS  LESION  IN  THE  PATH 

OF  THE  AURICULOVENTRICULAR  BUNDLE. 

By  Louis  Faugeres  Bishop,  A.M.,  M.D., 

CLINICAL    PROFESSOR    OF    HEART    AND    CIRCULATORY    DISEASES    IN    THE    FORDHAM    UNIVERSITY 
SCHOOL    OF    MEDICINE,    NEW    YORK    CITY',    PHYSICIAN    TO    THE    LINCOLN    HOSPITAL. 

The  strong  bearing  of  Adams-Stokes  disease  upon  the  myogenic 
doctrine  that  has  been  so  fruitful  in  advancing  precise  knowledge 
of  heart  disease,  is  a  good  enough  reason  for  recording  the  most 
typical  and  classical  case  that  I  have  ever  encountered  in  experience 
or  literature. 


\ 


Fig.  1. — Adams-Stokes  disease,  shuwinp;  the  patient  jvist  recoveriiiR  from  a  syncopal 
attack,  with  r.apid  puLsation  visible  it\  llie  depression  above  the  clavicle. 


The  j)atient,  Thomas  M.,  a  watchiiKin,  aged  seventy-five  years, 
was  admitted  to  the  T>incoln  Ilo.spital,  on  October  13,  lOOS,  and 
died  ()ct<)l)pr  22,  li)()S.  His  family  history  was  negative.  He 
had  previously  had  no  important  illness,  except  measles,  whooping 
cough,  and  smallpox  when  a  child.  Later,  he  had  muscular  rheu- 
matism, and  twenty-live  years  ago  had  a  sun-stroke,  but  had  always 
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been  considered  a  healthy,  strong,  hardworking  Irishman.  He 
drank  whiskey  moderately.    Syphilitic  history  was  denied. 

On  October  12,  while  in  bed,  he  felt  as  though  he  was  whirled 
around,  and  had  a  great  buzzing  in  his  ears,  especially  in  his  right 
one,  in  which  he  had  been  growing  gradually  deaf.  After  that 
he  had  three  similar  attacks,  and  came  to  the  hospital  complaining 
chiefly  of  these  attacks  and  feeling  weak.  He  said  that  the  attacks 
and  vertigo  came  on  without  premonition,  and  that  between  the 
attacks  he  felt  perfectly  well  excepting  that  he  was  weak. 

On  admission,  a  physical  examination,  made  by  the  house  physi- 
cian, Dr.  Benjamin  W.  Seaman,  and  subsequently  reviewed  by  me, 
showed  a  patient  fairly  well  developed  but  poorly  nourished,  sitting 
up  in  bed  with  an  alert  and  intelligent  expression.  He  was  able  to 
answxr  questions  perfectly,  and  gave  a  clear  account  of  his  symptoms. 
An  examination  of  the  chest  showed  the  heart  apex  in  the  fifth  space, 
three  and  a  half  inches  from  the  median  line.  The  heart  was  regular 
in  action,  except  for  occasional  differences  in  the  interval  between 
beats,  and  there  were  no  murmurs.    Above  the  right  clavicle  venous 


Fig.  2. — Tracing  of  the  jugular  and  radial  pulses  during  eight  seconds. 


pulsations  were  visible,  two  or  three  times  more  frequent  than  the 
apex  beat.  The  patient's  eyes  reacted  to  light  and  accommodation. 
The  tongue  was  protruded  straight,  and  was  deeply  coated.  The 
liver  was  not  made  out  enlarged.  The  extremities  were  negative 
except  that  the  knee-jerk  was  not  obtained.  No  further  physical 
signs  of  disease  were  obtained.  The  radial  arterv  was  not  thickened, 
even  to  the  degree  that  would  be  expected  in  a  patient  of  this  age. 

The  urine  examinations  revealed  a  specific  gravity  of  102C.  to 
1024,  no  albumin,  no  sugar;  urea,  1.8  per  cent.  (9.1  grams  in  ''" 
twenty-four  hours). 

The  diagnosis  of  Adams-Stokes  disease  was  unhesitatingly 
made  by  all  those  who  observed  the  patient.  During  his  stay  in  the 
hospital,  he  was  treated  with  potassium  iodide,  but  his  syncopal 
attacks  recurred  daily,  and  sometimes  several  times  during  the 
day.  The  iodide  caused  symptoms  of  iodism,  and  was  discontinued. 
This  patient  was  under  observation  for  nine  days,  and  at  the  end 
of  that  time  he  became  delirious,  and  one  morning  his  pulse  dropped 
to  20,  his  respirations  rose  to  28,  his  temperature  fell  to  90°,  and  he 
died  suddenlv. 
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The  pulse-respiration  ratio,  recorded  while  under  ob,enat,on, 
at  intervals  of  tour  to  eight  hours,  was  ^,\f°"°^'-,f '°  2",  «  to 
%  to  24  36  to  24,  32  to  20,  30  to  22,  32  to  20,  34  to  24,  32  to  20, 
36  to  22  34  to  28,  30  to  20,  34  to  18,  30  to  20,  32  to  18,  34  to 
28  S''  to  92  30  to  20,  30  to  20,  28  to  20,  30  to  20,  30  to  20.  32  to 
94  3;  to  n  28  to  20,  34  to  24,  32  to  24,  36  to  24,  30  to  20,  32 
L  24  32  to  24  28  to  29,  26  to  24,  30  to  24,  32  to  20,  28  to  24,  28  to 
24,  28  to  24,  28  to  24,  26  to  20,  30  to  24,  26  to  20,  28  to  26,  24  to 
28,'  20  to  28. 


Nodule 
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FlO.  3.- -Heart  showing  a  calcareous 


region  of  the  bundle  of  His. 


The  photouraph  of  tlie  ]>atient  (Fio;.  n  slunvs  hnn  just  recovering 
3in  a  syncopal  attack.  In  the  ,U>prc.ssion  vi.sil.lc  above  the  clavicle 
e  comparativelv  rapid   junuiar  [pulsations  could   be  .seen.      ine 
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tracing  (Fig.  2)  shows  the  radial  and  jugular   pulse  during  eight 
seconds. 

The  postmortem  examination  was  made  by  Dr.  J.  H.  Larkin. 
The  heart  (Fig.  3)  showed  a  calcareous  nodule,  situated  precisely  in 
the  path  of  the  bundle  of  His.  This  nodule  was  evidently  the  cause 
of  the  complete  heart  block  observed  during  life. 


THE  TECHNIQUE  OF  OPERATIONS  ON  THE  LOWER  PORTION 
OF  THE  URETER.^ 

By  Chl\rles  L.  Gibson,  M.D., 

SURGEON  TO   ST.   LCKe's   HOSPITAL;   CONSULTING   GENITO-URINAHT  SURGEON  TO  THE   CITT 
HOSPITAL,     NEW    YORK. 

In  performing  any  operation,  but  more  particularly  in  the  abdo- 
men, a  sufficient  exposure  of  the  operative  field  is  necessary  for 
efficient  and  safe  work.  There  are  few  parts  of  the  body  where 
it  is  so  difficult  to  obtain  these  conditions  as  in  operations  at  the 
pelvic  outlet,  particularly  when  seeking  to  remove  stones  situated 
in  that  portion  of  the  ureter  which  lies  below  the  pelvic  brim.  Of 
course,  it  is  easy  enough  to  make  a  ruthless  incision  which  resembles 
the  technique  of  the  morgue  rather  than  the  operating  room;  but 
in  this  country,  certainly,  we  very  justly  do  not  consider  that  the 
mere  completion  of  an  operation  spells  success:  we  judge  its 
value  by  the  end  results.  For  it  cannot  be  said  to  be  a  gain  for 
a  patient  to  have  the  trouble  caused  by  the  presence  of  a  ureteral 
stone  replaced  by  a  huge  and  weak  scar  which  allows  of  eventra- 
tion of  the  abdominal  contents,  a  condition  of  permanent  danger 
and  discomfort. 

In  work  which  entails  opening  the  ureter,  I  assume  that  the 
weight  of  evidence  is  in  favor  of  procedures  which  do  not  permit 
urine  to  find  its  way  into  the  peritoneum.  Other  debatable  points 
are:  Shall  we  attempt  to  close  an  intentionally  opened  ureter,  and, 
shall  we  provide  prophylactic  drainage  against  a  possible  urinary 
leak — in  other  words,  shall  we  deliberately  relinquish  the  opportu- 
nity to  secure  complete  closure  and  union  of  this  abdominal  wound? 

In  my  judgment  the  ideal  method  of  performing  operations 
on  the  lower  ureter  should  fulfil  the  following  conditions:  The 
incision  of  the  abdominal  wall  should  be  of  such  a  size  and 
situation  as  to  give  an  ample  exposure  for  the  easy  recognition  of 
the  ureter,  the  necessary  manipulations,  and  security  from  injury 
to  the  other  pelvic  structures,  particularly  the  iliac  vessels.  The 
incision  should  be  extraperitoneal.     It  should  be  possible  to  make 

'  Read  at  a  meeting  of  the  American  Association  of  Genito-urinary  Surgeons,  June  1, 
1909. 
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the  ureter  so  freely  accessible  that  any  incision  in  it  can  be  as  easily 
and  accurately  repaired  as  a  lesion  of  the  intestine.  There  should 
be  no  unnecessary  trauma  or  malhandling  of  the  tissues,  so  that  the 
completion  of  the  operation  should  leave  a  perfectly  dry  field, 
doing  away  (when  the  continuity  of  the  ureter  has  been  restored) 
with  the  necessity  of  drainage — a  prophylactic  measure  against  sub- 
sequent hernia.  The  incision  of  the  abdominal  wall  should  be  so 
planned  as  to  produce  the  least  damage,  allowing  when  it  is  closed 
without  drainage  a  firm  union  without  risk  of  hernia.  Finally,  the 
whole  operation  should  be  so  simple,  so  free  from  annoying  hemor- 
rhage or  other  pitfalls,  that  it  can  be  performed  without  undue 
waste  of  time — half  an  hour  or  less. 

These  ideals,  I  believe,  can  be  realized  by  a  suitable  exposure 
of  the  ureter  and  the  lower  pelvis  by  an  incision  which  I  offer  for 
consideration. 

The  description  of  the  incision  and  the  various  steps  are  as 
follows:  The  original  idea  of  the  incision  was  to  utilize  the  advan- 
tages of  the  Stimson-Pfannenstiel  incision,  which  is  used  frequently, 
particularly  in  gynecological  laparotomies.  I  have  used  it  in  prob- 
ably a  hundred  such  laparotomies,  and  believe  it  is  the  least  likely 
to  be  followed  by  hernia.  Familiarity  with  the  anatomy  of  the 
abdominal  wall  and  abdominal  incisions  generally  will  be  necessary 
for  a  successful  execution  of  the  several  steps. 

The  skin  incision  runs  from  the  mid-line  about  a  finger's  breadth 
above  the  pubes,  horizontally  outward  nearly  parallel  to  Poupart's 
ligament  at  first  (Fig.  1),  and  curves  rather  sharply  upward  at  its 
mid-point  to  end  about  opposite  the  anterior  superior  spine  of  the 
ilium.  This  incision  is  deepened  in  the  same  line  tlu-ough  the 
aponeurosis  of  the  external  oblique  and  the  internal  oblique  muscle, 
— the  latter  is  the  only  structure  which  suffers  any  real  damage, 
and  only  to  a  slight  degree,  for  the  lower  part  of  the  incision  runs 
about  parallel  to  its  fibers,  only  the  ascending  leg  cuts  across  a 
small  part  of  these  fibers.  The  incision  stops  short  of  the  trans- 
versalis,  which  is  not  disturbed  at  all.  With  efficient  retraction  of 
the  upper  flap  the  external  border  of  the  rectus  muscle  is  identified 
(Fig.  2)  and  the  fascia  of  the  transversalis  is  now  divided  by  a  vertical 
incision  close  to  and  parallel  to  the  rectus — that  is,  at  rigJif  angles  to 
the  original  incision.  Two  retractors  are  now  inserted,  the  outer  one 
retracts  the  cut  edge  of  the  transversalis  outward,  the  other  (Fig.  3) 
pulls  the  rectus  muscle  well  toward  the  mid-line.  A  generous  space 
is  thus  obtained,  situated  well  toward  the  mid-lino  (^tlie  lower  part 
of  the  ureter  is  practically  in  the  mid-line,  and  dinicult  of  access  by 
other  extra])erit()neal  exposures).  Tiie  floor  of  tliis  space  is  occupied 
by  the  peritoneum.  The  patient  being  in  a  complete  Trendelenburg 
position,  tile  peritoneum  is  easily  and  gently  })ushed  away,  and  a 
free  access  to  tiie  pelvis  is  secured.  So  ample  is  tlie  space  and 
view,  that  the  whole  hand  can  be  introduced   luider  the  control  of 
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the  eve.  The  ureter  is  released  from  its  surroundings  and  easily 
brought  to  the  external  level  of  the  wound  (Fig.  4).  In  this  way  it 
can  be  handled  as  readily  and  freely  as  a  loop  of  intestine. 


Fig.  1. — The  superBcial  incision. 


After  removal  of  the  stone,  the  ureter  is  closed  with  a  double 
layer  of  the  finest  chromicized  catgut,  the  first  going  through  all 
the  layers,  the  superficial  sutures  reinforcing  the  first.  The  ureter 
is  theii  dropped  back.  The  operative  field,  protected  by  a  gauze 
pad  during  the  ureteral  manipulations,  will  be  found  perfectly  dry. 
The  wound  is  closed  without  drainage.     The  transversalis  fascia  is 
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sutured  separately  with  catgut.  Continuous  sutures  of '  mediiun- 
sized  catgut  (preferably  moderately  chromicized)  are  used  for  the 
combined  internal  and  external  oblique  layer.  A  few  interrupted 
fine  catgut  sutures  are  used  for  the  superficial  fatty  layer.     Very 


FlCt.  2. — The  upper    Hap    consisting  of    skin,    oxtorn.il   and  internal  uhliiine  nmscles    is  re- 
tracted.    The  dotted  lit)e  represents  the  line  of  incision  in  the  transversalis  fascia. 


fine  continuous  silk  sutures  are  used  i'or  the  skin.  A  sterile  dre.ssinff 
and  a  firm  binder  are  applied.  Rest  in  bed  for  ten  days  is  enjoined, 
when,  if  asej)sis  has  been  irreproachal^le,  the  wound  will  be  found 
firmly  healed,  and  the  patient  may  resume  his  usual  activities. 
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That  these  ideals  can  be  reahzed  is  demonstrated  by  a  brief 
recital  of  the  following  cases : 

Case  I. — W.  W.,  aged  sixty-two  years,  male,  was  admitted  to 
St.  Luke's  Hospital,  November  13,  1907.     For  the  past  two  years  he 


Fig.  3. — The  edge  of  the  rectus  muscle  is  strongly   retracted    inwaril;  between    it  and  the 
cut  edge  of  the  transversalis  fascia  the  peritoneum  is  exposed. 


has  had  a  dull  pain  over  the  sacral  region.  The  urine  is  cloudy 
and  sometimes  bloody.  An  rc-ray  examination  showed  the  presence 
of  a  large  stone  (Fig.  5)  in  the  lower  left  ureter.  Operation, 
November  14,  1907.     Under  ether  anesthesia  the  stone^^was  easily 
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palpated  per  rectum.  It  was  removed  according  to  the  technique  just 
described.  Time  of  the  operation,  thirty-five  minutes.  Convales- 
cence was  uneventful.  The  highest  temperature  (rectal)  was  100.4°. 
The  wound  healed  by  first  intention.     On  November  29  the  patient 


Fia.  4. — 'J"he  peritoneuin  has  been  pushed  upward.     Tlie  urctor  is  lift<"d  out  of  tlip  pelvis 
and  brought  to  the  level  of  tlie  extt-riial  wound. 


was  allowed  up.  ( )n  December  3  he  was  discharged  cured.  M  an 
examination  on  May  20, '1000,  llic  .sciu"  ( I'ig.  (>)  was  (irni,  and  there 
was  no  hernia. 


GIBSON:    OPERATIONS    ON    LOWER    PORTION    OF    URETER  /I 

Case  II. — P.  ^I.,  male,  aged  thirty-eight  years,  was  admitted 
to  St.  Luke's  Hospital,  March  11,  190S,  having  been  previously 
in  the  hospital  for  the  same  trouble.  The  hospital  a:-ray  technique 
having  failed  to  find  a  stone,  although  the  symptoms  were  classical, 


Fio,  .5, — Ureteral  calculus  from  (  ase  I. 


\\'eight,  18  grams, 
surface. 


.1,  sawn  surface;  B,  external 


Fig.  6.-^Scar  eighteen  montlis  after  the  operation  (Case  I). 


I  invoked  the  kind  assistance  of  Dr.  W.  Vj.  Cauldwell,  who  promptly 
located  the  stone  in  the  lower  part  of  the  left  ureter.  Operation 
was  done  on  ^Nlarch  17,  1909,  by  the  technicjue  described  above; 
the  time  of  operation  was  twenty-eight  minutes.     Convalescence 
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was  uneventful.  The  highest  temperature  (rectal)  101.4°  occurred 
the  day  after  operation.  At  the  first  dressing,  on  March  24,  the 
wound  was  well  healed.     On  March  27,  the  patient  was  allowed 


Fig.  7. — Scar  fourteen  months  after  operation,  (Case  II.) 

up.  On  March  30,  feeling  very  well,  he  was  allowed  to  go  home, 
being  discharged  cured.  An  examination  on  May  27,  1909,  showed 
the  scar  (Fig.  7)  firm,  and  no  hernia. 


SUPRAPUBIC  PROSTATECTOMIES. 


By  Charles  H.  Chetwood,  M.D., 

PROFESSOR    OF    GENITO-tlRIMART    SURGERY    IN    THE    NEW    YORK    POLYCLINIC    MEDICAL    SCHOOL 

AND  hospital;  attending  surgeon  to  bellevde  hospital;   consulting 

SURGEON  to  ST.   JOHn's   HOSPITAL,   NEW  YORK. 

If  I  read  aright  the  temper  of  the  surgical  mind  today,  we  no 
longer  speak  of  different  camps  in  prostatic  surgery — the  perineal 
prostatectomist  and  the  suprapubic  prostatectomist.  An  understand- 
ing has  developed  between  these  disputing  factions,  and  it  is  more 
generally  recognized  that,  as  there  are  different  kinds  of  prostatic 
enlargements — broadly  speaking,  those  that  are  high  up  and  those 
that  are  low  down — so  there  are  some  cases  best  suited  to  the  high 
or  suprapubic  operation  and  others  to  the  low  or  perineal;  while 
there  are  borderland  cases  which  are  as  well  attacked  by  either 
one  of  these  routes. 

The  statistics  prepared  by  WaLson  and  Cunningham'  seem  to 
show    a    better    percentage    of   complete    recoveries    following    the 

'  Diseases  and  Surgery  of  the  (ieiiito-uriiiary  Sy.steni,   190H. 
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suprapubic  operation  as  compared  with  the  perineal  route;  while 
the  percentage  of  operative  risk  favors  the  selection  of  the  perineal 
operation.  Yet  a  progressive  decrease  in  mortality  is  apparent 
in  both  instances,  and  up  to  now  the  perineal  technique  has  prob- 
ably received  much  greater  attention  than  the  high  operation.  I 
am  disposed  to' believe  that  the  future  will  develop  the  latter  operation 
to  a  considerable  extent. 

As  it  is  true,  as  is  clearly  set  forth  by  Waston,  that  the  supra- 
pubic is  a  complete  operation,  having  a  large  percentage  of  cures 
and  a  small  percentage  of  operative  complications,  and  is  rapid  of 
performance,  under  conditions  which  afford  free  access  to  the  gland, 
it  is  a  matter  of  serious  importance  that  effort  should  be  made  to 
improve  the  technique  and  bring  down  the  mortality  rate. 

This  communication  is  devoted  to  the  consideration  of  six  cases 
of  suprapubic  prostatectomy,  representative  of  different  phases  of 
the  subject,  operated  upon  in  the  last  six  months,  except  one  of  them, 
which  was  operated  upon  somewhat  more  than  one  year  ago. 

A  brief  resume  of  the  cases  is  as  follows:  The  patients  are  aged 
seventy,  seventy-two,  sixty,  seventy-five  and  sixty  years  respectively. 
The  duration  of  symptoms  was  from  one  to  twenty  years.  Urina- 
tion: Complete  retention  in  three  cases;  frequent  and  difficult 
urination  in  the  remainder,  with  residual  urine  from  four  to  twelve 
ounces.  Pain  was  present  in  a  greater  or  lesser  degree  in  all  cases. 
Infection  had  occurred  in  all  of  them  with  one  exception;  that 
is  to  say,  the  urine  was  cloudy  and  bacterial,  and  in  three  there 
was  ammoniacal  decomposition.  The  urethral  length  varied  from 
eight  and  one-half  to  nine  and  three-quarter  inches.  Rectal  examina- 
tion revealed  the  prostates  to  vary  in  size  from  that  of  a  slight  median 
enlargement  to  five  times  the  normal  dimensions.  Bladder  explora- 
tion was  possible  in  all  but  one  case;  and  it  was  possible  to  recognize 
with  the  sound  an  intravesical  median  projection.  Examination  of 
the  urine  showed  moderate  implication  of  the  kidneys  in  half  the 
cases.  Other  complications  were  a  stone  in  one  case,  glycosuria  in 
one  case,  carcinoma  in  one  case,  and  one  patient  suffered  from 
extreme  obesity. 

Operation  was  primary  in  all  cases  with  one  exception,  in  which 
it  was  performed  secondarily  to  a  previous  perineal  prostatectomy. 
The  operation  was  done  in  two  steps  in  one  case,  on  account  of  the 
imsatisfactory  general  condition,  very  foul  urine,  and  much  pros- 
tatic congestion.  Convalescence  was  prompt  and  uninterrupted  in 
all  except  one  case,  in  which  it  was  protracted. 

The  latest  report  following  operation  varies  from  one  to  thirteen 
months.  The  result  has  been  return  of  voluntary  urination  in  all 
cases;  and  elongation  of  interval  between  the  urination  from  com- 
plete retention  and  fifteen  minutes  to  one  hour  frequency  before, 
to  a  minumim  of  two  hours  and  a  maximum  of  six  hours  following 
operation.    The  urine  has  become  clear  in  three  cases,  and  remains 
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cloudy,  but  not  decomposed  in  three.  A  swollen  testicle  occurred  in 
three  cases  following  the  operation;  in  all  of  these  cases  there  was 
a  history  of  previous  trouble  in  the  testicle.  In  one  case  active 
epididymitis  occurred  before  the  operation;  a  double  vasectomy 
was  performed,  and  no  relapse  occurred  after  the  prostatectomy. 
In  the  other  cases  there  had  been  no  previous  trouble  with  the 
testicles,  and  none  occurred  after  prostatectomy. 

The  operative  technique  followed  is  practically  the  same  in  all 
cases.  Special  attention  is  given  to  certain  details  to  facilitate  the 
operation,  shorten  its  duration,  and  enable  the  hastening  of  post- 
operative convalescence.  Of  the  last  consideration,  the  most  impor- 
tant is  that  of  bladder  drainage. 

The  patient  is  brought  to  the  operating  room  with  the  bladder 
washed.  The  anesthetic  used  has  been  in  most  instances  ethyl 
chloride  and  the  drop  ether  method.  The  bladder  is  emptied,  and 
while  the  catheter  is  left  in  place  the  patient  is  immediately  put 
into  the  Trendelenburg  position.  An  incision  is  made  above  the 
pubis,  about  three  inches  in  length,  separating  the  muscles  and 
exposing  the  pre-vesical  fat.  An  assistant  now  inflates  the  bladder 
with  air,  while  the  wound  is  separated  by  retractors.  The  struc- 
tures overlying  the  bladder  are  stripped  upward  to  the  upper 
extremity  of  the  wound  with  a  piece  of  gauze.  Incision  is  now 
made  through  the  bladder,  running  well  downward.  This  incision 
may  be  enlarged  later,  after  the  exploration  with  the  finger  has 
been  completed. 

Exploration  with  the  finger  is  usually  sufficient  to  give  an  ade- 
quate idea  of  the  prostatic  growth,  but  retractors  may  be  inserted 
and  ocular  observation  made  if  desired.  In  one  of  the  cases  of  this 
series  the  cancerous  nature  of  the  prostatic  growth  was  recognized 
by  palpation  at  the  time  of  operation.  A  place  is  selected  for  the 
incision  of  the  mucosa  over  the  prostatic  growth,  which  is  usually 
to  one  side  of  the  median  line  at  a  point  where  the  lateral  and  median 
growths  meet.  Into  this  incision  the  bare  finger  is  inserted,  and 
by  gentle  manipulation  it  is  ascertainetl  that  a  good  line  of  cleavage 
is  obtained.  Separation  of  the  prostatic  growth  is  then  accomplished 
with  the  aid  of  the  gloved  finger  of  the  other  hand  in  the  rectum. 
■  As  to  the  all-important  matter  of  drainage,  I  have  for  two  years 
past  been  using  a  double  tube,  one  large  and  one  small,  for  con- 
tinuous irrigation;  this  in  the  first  twenty-four  to  forty-eight 
hours  is  an  important  feature,  to  prevent  blood-clotting  inside  the 
bladder.  When  in  Euroj)e  last  year  1  found  that  in  Paris  the 
surgeons  were  using  a  similar  doui)le  current  tube,  designeil  by  Dr. 
Marion,  which  did  not  differ  in  principle  from  those  that  I  had 
been  using  for  some  time  previously.  This  resembles  tiie  Freyer 
tul)('  in  its  unusually  large  size,  with  the  addition  of  a  small  catheter- 
like  tube  for  irrigation  (Fig.  1).  'Flie  extra  large  size  is  intended 
to  permit  free  evacuation  and  ])rev('nt  retention  of  clots.     Freyer 
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uses  an  extraordinarily  large  tube  without  any  irrigating  attachment. 
I  have  found  of  late  that  drainage  is  just  as  good  with  the  irrigating 
attachment  when  a  smaller  tube  is  used,  allowing  the  insertion  of  two 
or  three  stitches  to  close  up  the  bladder  wound  so  that  shortening  of 
the  convalescent  period  is  the  result. 

The  size  of  the  tube  used  is  from  three-eighths  to  five-eighths  of 
an  inch  in  diameter,  with  the  small  catheter  attached;  besides  this, 
however,  I  often  use  an  indwelling  catheter  in  the  urethra,  both 
because  it  is  useful  to  irrigate  through,  should  the  other  attachment 
liecome  clogged,  and  because  it  smooths  the  newly  forming  posterior 
urethra  during  cicatrization,  and  is  already  in  place  for  use  after 
the  bladder  tube  is  removed,  thus  avoiding  the  unnecessary  bruising 
of  the  tissues  which  sometimes  occurs  upon  the  first  introduction  of 
a  catheter  after  operation. 


Fig.  1. — Suprapubic  drainage  tubes  with  irrigating  attachments. 

The  prime  object  of  good  drainage  is  to  keep  the  bladder  clot-free 
and  the  patient  comfortable  during  the  first  few  days.  I  find  that 
the  method  described  adecjuately  fulfils  these  conditions.  It  is  at  the 
period  when  the  suprapubic  tube  becomes  somewhat  loose  that  we 
have  experienced  difficulty  in  keeping  the  urine  from  overflowing 
alongside.  Various  systems  of  siphonage  have  been  resorted  to,  but 
have  not  proved  successful.  I  have  employed  a  svstem  of  siphonage 
designed  many  years  ago,  and  have  had  constructed  an  apparatus  on 
the  same  principle  as  that  of  Dr.  L.  W.  Bremerman,  of  Chicago, 
which  is  not  continually  getting  out  of  order,  and  keeps  the  patient 
dry.  This  (Fig.  2)  consists  of  an  irrigator  jar  which  empties  at 
slow  speed  into  a  tip  cup;  this  overflows  at  regulated  intervals  into 
a  funnel,  and  thus  provides  intermittent  siphonage  of  the  bladder. 
This  siphonage  is  especially  useful  during  the  first  five  to  seven 
days  after  operation,  when  it  is  important  to  keep  the  suprapubic 


76 


CHETWOOD:    SUPRAPUBIC    PROSTATECTOMIES 


wound  clean  and  as  dry  as  possible,  so  as  to  promote  union  of  the 
parts  sutured. 

The  period  when  it  is  most  difficult  to  keep  the  patient  dry  and 
comfortable  is  that  between  the  time  when  the  suprapubic  tube 
is  taken  out  and  before  the  suprapubic  fistula  is  sufficiently  healed 
to  permit  voluntary   urination.     During  this  period   I   utilize  the 
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Fig.  2. — Apparatus  for  autoniatir  siplnmaKe  of  tlie  bladder. 

indwelling  catheter  in  the  urethra,  strapping  the  suprapubic  wound 
over  tightly  with  adhesive  straps.  This  stage  is  reached  in  a  much 
shorter  period  wlien  the  drainage  opening  left  at  the  time  of  opera- 
tion is  comparatively  small,  the  tissues  not  lacerated,  and  early 
granulation  encouraged  by  keeping  the  wound  comparatively  clean 
and  dry  by  means  of  satisfactory  drainage  provision.  The  catheter 
is  kept  in  place  from  four  to  five  days  to  a  week,  and  tlien  voluntary 
urination  occurs  with  moderate  leakage. 
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In  one  of  the  cases  of  the  series  reported,  a  fistula  remained  for 
a  number  of  months,  but  this  was  on  account  of  deterioration  in 
general  health  and  the  great  obesity  of  the  patient.  Ultimately 
satisfactory  closure  occurred. 

The  cases,  briefly,  are  as  follows: 

Case  I. — April  1,  1908.  Aged  seventy  years;  duration  twenty 
years.  There  was  complete  retention.  The  prostate  was  very  large, 
and  much  congested.  The  urine  was  excessively  purulent  and 
foul.  Both  rectal  touch  and  bladder  exploration  recognized  a  good- 
sized  median  intravesical  projection.  The  general  condition  was 
much  depreciated,  on  account  of  extreme  obesity,  diabetes,  and 
general  toxemic  debility. 


Fig.  3. — Case  I.     Bilateral  and  median  prostatic  hyiiertrnpUy  and  vesiral  calculi. 

The  operation  was  done  in  two  steps:  a  primary  suprapubic 
drainage,  at  which  time  two  calculi  were  removed;  and  ten  days  later 
complete  prostatectomy  (Fig.  3),  At  this  time  the  patient's  general 
condition  showed  marked  improvement,  and  as  a  result  the  removal 
of  an  extensive  growth  caused  the  patient  little  or  no  surgical  shock. 
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The  postoperative  convalescence  was  long,  on  account  of  slow 
healing  of  the  wound,  due  to  great  obesity.  A  fistula  persisted  for 
several  months,  but  eventually  healed  entirely.  An  intercurrent 
epididymitis  occurred  and  suppurated. 

At  present  the  patient  urinates  every  four  to  six  hours,  the  bladder 
empties,  the  general  health  is  excellent,  and  sugar  has  entirely  dis- 
appeared from  the  urine. 

Remarks.  This  case  is  an  example  of  advanced  prostatic  hyper- 
trophy producing  complete  retention;  and  a  bad  general  condition 
due  to  toxemia,  great  obesity,  and  glycosuria.  It  illustrates  the 
conservative  effect  upon  both  general  and  local  conditions  of  a 
preliminary  drainage  as  a  preparatory  measure. 

Case  II. — November  29,  1908.  Aged  seventy-two  years.  This 
patient  has  been  getting  up  at  night  to  urinate  once  or  more  often 
for  a  year,  and  in  the  past  six  months  the  frequency  has  become 
much  increased;  at  times  urination  has  been  as  frequent  as  every 
quarter  to  one  hour,  and  at  night  six  times.     No  instrument  was 


Fig.  4. — Case  II.      Symmetrical  prostatic  liypertruphy,  showing  carcinomatous  foci. 

passed  until  three  weeks  ago,  when  eight  ounces  of  residuum  was 
obtained.  He  never  passed  blood  spontaneously.  The  urine  was 
clear  and  sparkling.  The  prostate  per  rectum  was  as  large  as  a 
golf  ball,  and  of  unusual  hardness.  The  patient  had  lost  six  pounds 
in  weight. 

On  December  1,  1908,  suprajMibic  })rostatect()my  was  performed. 
The  prostate  was  enucleated  with  didiculty  from  a  rather  thickened 
capsule,  a  piece  of  which  was  also  removed  for  laboratory  examina- 
tion (Fig,  4).  The  patient  made  a  good  recovery,  left  the  hospital, 
and  returned  to  his  home  in  South  Carolina,  about  three  weeks  after 
the  operation.  '^Vhe  lal>oratorv  rejiorts  showed  carcinomatous 
foci  throughout  the  gland;  but  the  capsule  ])roved  to  be  simple 
inflammation,  and  contained  no  signs  of  neoplasm.  The  patient 
reports  excellent  health  in  December,  1909  (one  year  after  oper- 
ation); his  condition  has  remained  satisfactory  so  far  as  his  own  or 
his  attendant  doctor's  observation  is  able  to  determine. 

Rniiarks.  'J'he  suprapubic  ()])eration  in  this  cas(>  pcrnu'lted 
thorough    inspection   of  the   vesical    caNity   and   (■oni])lcte   removal 
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of  the  gland,  without  disturbing  the  bhidder  function.  Whether 
a  more  extensive  operation  would  afford  a  greater  immunity  from 
recurrence  is  a  question. 

Case  III. — x\ged  sixty  years.  The  patient's  history  dates  back 
four  years,  when  he  commenced  having  frequency  and  lU'gency  of 
urination,  following  an  exposure  and  cold,  when  he  had  his  first 
attack  of  complete  retention.  The  frequency  and  urgency  of  urina- 
tion gradually  liecame  worse  initil  the  demand  was  almost  constant. 
Two  years  ago  this  condition  reached  its  most  acute  stage,  when 
the  patient  was  able  to  urinate  but  a  teaspoonful  at  a  time,  and 
compelled  to  sit  down  to  accomplish  this.  At  this  time  he  entered 
one  of  the  large  city  hospitals  for  relief,  and  a  transcript  of  the  history 
shows  that  he  was  operated  upon  in  April,  1907.  A  description  of 
the  operation  states  that  through  a  V-shaped  incision  the  bulbo- 
urethra  was  reached;  an  opening  was  made  into  the  median  portion 
upon  a  staff,  the  capsule  of  the  prostate  exposed,  and  a  prostatic 
retractor  introduced  through  the  opening  in  the  membranous  urethra ; 
through  incisions  made  in  the  capsules  on  both  sides  of  the  prostate, 
one-half  inch  from  the  median  line,  the  prostate  was  removed  in 
three  pieces. 


Fig,  5. — Case  III.     Large  median  lobe  left  by  a  previous  perineal  prostatectomy. 

In  April,  1909,  he  appeared  at  the  Polyclinic  Hospital  with  almost 
complete  retention  of  urine,  great  difficulty  of  urination,  and  it  was 
not  possible  to  introduce  a  Nelaton  or  woven  silk  catheter.  A 
metallic  catheter  was  introduced  with  some  difficulty.  The  finger 
introduced  into  the  rectum  felt,  with  the  sound  on  the  floor  of  the 
bladder,  what  seemed  to  be  a  prostatic  growth  of  a  size  much  beyond 
the  normal.    The  urethral  length  was  nine  inches. 

In  the  early  part  of  March,  1909,  the  patient  was  subjected  to 
suprapubic  prostatectomy  and  a  large  symmetrical  growth  was  re- 
moved, including  the  posterior  section  of  the  prostatic  urethra  (Fig.')). 
The  patient  made  a  good  recovery.  The  woimd  healed  readily, 
and  voluntary  urination  returned.  A  certain  amount  of  dribbling, 
however,  has  persisted  between  the  urinary  acts. 

RewarJcs.  This  case  illustrates  the  ineffectual  results  of  an 
attempt  at  complete  removal  of  the  prostate  by  a  deliberate  and, 
from  the  description,  carefully  performed  perineal  operation.     On 
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account  of  a  remaining  middle  lobe,  of  large  size,  producing  com- 
plete retention,  a  secondary  operation  was  necessary;  the  large 
intravesical  projection  was  readily  removed  by  a  suprapubic 
operation,  which  was  evidently  not  found  accessible  at  the  perineal 
operation. 

Case  IV.- — October  4,  1908.  Aged  sixty  years.  The  patient 
complained  of  complete  retention  of  a  few  days'  duration,  following 
upon  more  or  less  acute  irritability  of  the  bladder  for  several  weeks 
back,  when  he  thought  he  contracted  an  acute  gonorrhea;  before 
this  there  was  nocturnal  frequency.  He  had  had  gonorrhoea  two  years 
before,  but  no  previous  retention.  The  prostate  per  rectum  was 
two  and  one-half  inches  in  diameter,  generally  symmetrically 
enlarged. 


Fig.  6. — Case  IV.     General  prostatic  hypertrophy  with  a  median  projection. 

The  prostate  (Fig.  6)  was  removed  by  enucleation  in  one  piece 
through  an  incision  in  the  vesical  mucosa.  The  patient  was  up  in 
the  ward  in  two  weeks,  and  made  an  excellent  recovery  without  post- 
operative complications,  the  bladder  emptying  completely,  and  the 
urine  coming  clear. 

Remarks.  This  was  a  borderline  case,  that  might  have  been 
done  as  well  by  either  perineal  or  suprapubic  route.  The  result 
could  hardly  be  improved  upon. 

Case  V. — February,  1909.  Aged  seventy-five  years.  Complete 
retention  the  day  previous  to  admission.  Symptoms  of  prostatitis 
of  seven  years'  duration.  There  luul  been  two  previous  attacks 
of  retention,  two  and  seven  years  ago.  The  prostate  per  rectum 
was  four  inches  in  diameter,  and  felt  globular  and  firm;  it  extended 
upward  centrally. 

The  uretiiral  Icugtii  was  ten  inches.  Exploration  with  a  sound 
detected  a  median  obstruction. 

Complete  removal  of  prostate  was  effected  suprapubically  with- 
out difficulty  (Fig.  7).  (Continuous  drainage  was  provided  in  the 
usual  way.  Suj)rapubic  drainage  was  ns«>d  for  ton  days,  following 
which  a  change  was  made  to  an  indwelling  catiieter,  which  was  re- 
tained for  about  two  weeks;  (hiring  this  time  the  suprapubic  sinus 
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healed,  and  voluntary    urination  and   complete   emptying  of   the 
bladder  were  satisfactorily  accomplished. 


Fig.  7. — Case  V.     Middle  lobe  of  the  prostate  causing  complete  occlusion  of  the 

urethral  orifice. 

Case  VI. — Aged  sLxty  years.  This  patient's  symptoms  had 
existed  for  one  and  a  half  years,  during  which  period  he  had  had 
increasing  difficulty  in  passing  water,  and  greater  urgency  and 
nocturnal  urination.  On  November  30,  1908,  he  had  almost  com- 
plete retention  of  urine,  being  able  to  pass  but  one  or  two  ounces 
without  the  use  of  a  catheter,  and  in  the  spring  of  1909  he  became 
practically  entirely  dependent  upon  the  use  of  a  catheter.  The 
urine  was  cloudy,  but  not  decomposed.  The  urethral  length  was 
nine  and  one-half  inches.  .  Rectal  examination  showed  a  symmetric- 
ally enlarged  prostate,  extending  backward  beyond  reach.  The 
bladder  exploration  revealed  resistance  upon  the  floor,  as  of  a  middle 


Fig.  8, — Case  VI.     A  median  lobe  of  the  prostate  with  two  bilateral  projections. 

lobe.  The  kidneys  were  not  affected.  The  patient  had  constantly 
recurring  swollen  testicle,  and  on  this  account  was  primarily  sub- 
jected to  a  double  vasectomy,  which  afforded  complete  relief. 

On  April  30,  1909,  suprapubic  prostatectomy  was  done,  the 
prostate  being  removed  in  three  portions  (Fig.  8).  The  middle  lobe, 
which  showed  a  symmetrical  enlargement,  imposed  upon  the  urethral 
orifice  and  two  other  symmetrical  bodies  from  the  lateral  region. 
The  patient  had  no  untoward  symptoms.  He  was  sitting  up  out 
of  bed  in  a  week.  In  about  ten  days  the  drainage  tubes  were  re- 
moved and  the  indwelling  catheter  effectually  drained  the  bladder, 
there  being  only  slight  moisture  at  the  site  of  the  suprapubic  wound. 
At  the  end  of  the  second  week  the  catheter  was  removed  and  the 
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patient  was  able  to  urinate  voluntarily,  emptying  the  bladder,  and 
the  wound  sinus  was  practically  closed. 

Remarks.  Cases  V  and  VI  illustrate  simple,  straightforward 
suprapubic  prostatectomies,  presenting  ideal  results  and  the  accom- 
plishment of  satisfactory  drainage  by  means  of  irrigation  and 
siphonage  with  a  moderate  sized  tube;  this  permitted  suture  of  the 
bladder  walls  around  a  small  drainage  opening,  which,  combined 
with  the  use  of  a  retained  catheter,  was  the  means  of  affording  a 
short  and  comfortable  convalescence  and  early  return  to  voluntary 
urination. 


THE    PRINCIPLES    AND    TECHNIQUE    OF    THE    WASSERMAN 
AND  NOGUCHI  REACTIONS,  AND  THEIR  COM- 
PARATIVE VALUE  TO  THE  CLINICIAN. 

By  D.  M.  Kaplan,  M.D., 

RESIDENT    PATHOLOGIST    TO    THE    MOXTEFIORE    HOME,    NEW    TORK. 

Introduction.  A  syphilitic  taint  in  an  individual  is  of  impor- 
tance not  only  to  the  diagnostician  and  therapeutist,  but  also  to  the 
social  economist.  A  means  for  its  detection  becomes  a  valuable 
contribution  to  our  diagnostic  methods,  the  more  so  the  greater 
the  sensitiveness  of  the  reaction  as  established  by  its  coincidence 
with  clinical  findings.  The  ^Yasserman  reaction,  based  upon  an 
ingenious  principle,  worked  out  by  Bordet  and  Gengou,  gives  to 
the  experienced  laboratory  worker  a  very  satisfactory  means  of 
diagnosticating  syphilitic  affections,  even  in  individuals  who  were 
infected  years  ago,  of  course  excluding  a  dormant  condition  or 
patients  at  the  end  of  a  successful  treatment.  Having  analyzed 
over  700  sera  from  dubious,  negative,  and  distinctly  luetic  individuals, 
I  venture  to  give  my  results  with  the  Wasserman  and  Xoguchi 
tests,  considering  as  an  introduction  the  various  principles  of  im- 
munity upon  which  the  reaction  of  complement  deviation  depends. 

Reaction  of  the  Organism  to  Infection.  AVhen  a  child  is 
affected  with  diphtheria,  the  poison  produced  by  this  bacterium 
produces  most  of  the  symptoms  of  the  disease.  When  the  patient 
survives,  it  is  possible  to  demonstrate  in  his  serum  substances 
which  are  capable  of  neutralizing  the  toxin  of  the  diphtheria  bacillus. 
The  antitoxin  to  this  disease  is  extensively  manufactured  by  drug 
concerns  by  infecting  horses  with  diphtheria,  and  at  a  convenient 
time  withdrawing  from  the  jugular  vein  some  serum  which  contains 
the  antitoxin.  We  learn  from  this  simple  exposition  that  an  organ- 
ism infected  with  a  certain  disease,  in  order  to  protect  itself,  pro- 
duces in  its  body  a  substance  which  neutralizes  the  bad  effect  of  the 
invading  factor.  Not  only  does  the  animal  body  respond  in  such  a 
specific  manner  against  bacteria,  but  the  same  is  evident  when  we 
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inject  certain  acellular  vegetable  poisons  or  cells  from  another 
animal. 

It  is  by  no  means  a  difficult  task  to  produce  in  the  serum  of  a 
suitable  animal  substances  which  will  destroy  the  red  l)lood  corpus- 
cles from  another  animal.  This  is  accomplished  by  injectino;  into 
the  animal  such  cells  as  we  wish  to  destroy.  One  may  produce  in  the 
rabbit  (the  animal  used  for  the  production  of  antibody)  substances 
which  are  capable  of  destroying  sheep  red  cells,  bovine  red  cells, 
or  human  red  cells,  the  specific  quality  depending  upon  the  cells 
used   for  immunization. 

In  order  to  be  able  to  grasp  the  steps  in  the  Wasserman  reaction 
it  is  indispensable  to  be  acquainted  with  the  steps  involved  in 
demonstrating  antibodies  of  any  kind  formed  accidentally  (by 
disease)  or  purposely  (in  immunizing)  in  the  body  fluids  of  an  animal. 
Ehrlich  showed  long  ago  that  in  the  demonstration  of  antibodies, 
or,  as  he  called  them,  amboceptors,  three  distinctly  different  sub- 
stances are  required  in  order  to  form  a  complete  reaction :  first,  the 
cell  or  poison  against  which  we  wish  to  immunize,  or,  more  plainly, 
against  which  we  desire  to  obtain  an  antibody;  second,  the  antibody 
(or  amboceptor)  obtained  by  repeated  injections  of  the  special 
cell  or  poison  into  the  rabbit  (or  any  other  suitable  animal);  third, 
a  completing  substance — the  complement.  This  latter  substance 
is  present  in  variable  quantities  in  the  sera  of  all  animals,  its  quantity 
being  rather  constant  in  guinea-pigs.  It  is  destroyed  by  heating 
serum  at  56°  or  57°  for  one-half  hour,  and  is  similarly  affected  by 
various  other  physical  agents.  This  is  not  the  case  with  antibodies 
which  are  comparatively  thermostable.  We  have,  then,  three  factors: 
(1)  A  cell  to  be  destroyed  or  a  poison  to  be  neutralized;  (2)  a  sub- 
stance capable  of  doing  this — the  amboceptor  or  antibody;  and  (3) 
a  completing  substance,  without  which  the  reaction  cannot  take 
place — the  complement. 

Ehrlich  and  others,  in  order  to  impress  the  reaction  upon  the 
minds  of  men  interested  in  immune  processes,  made  use  of  diagrams. 
To  make  it  still  more  familiar,  let  a  lock  represent  the  cell,  a  key 
which  fits  it  the  antibody ,''and  the  hand  that  will  turn  the  key  the 
complement.  By  giving  a  lock  to  a  smith  we  can  get  a  key  made  to 
fit  the  specific  lock  exactly.  \Mien  we  inject  cells  we  get  an  anti- 
body which  exactly  fits  the  cell  injected,  and  the  same  is  true  when 
we  inject  a  bacillus  or  a  poison.  All  these  substances  capable  of 
producing  antibodies  (antibody  generators)  are  known  as  antigens. 

To  determine  whether  a  bacterium  was  killed  or  a  poison  neutral- 
ized by  being  exposed  to  the  action  of  a  specific  amboceptor  is  not  as 
simple  a  process  as  the  demonstration  of  the  destruction  of  red  blood 
corpuscles  by  an  amboceptor  directed  against  them.  A  suspension 
of  red  blood  corpuscles  minus  amboceptor  and  complement  gives 
an  opaque  red  mixture;  when  we  add  the  amboceptor  plus  comple- 
ment and  incubate  at  37°,  the  opacity  disaj)pears  and  a  clear  red 
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fluid  results.  It  is  apparent  that  hemolysis  or  destruction  of  red 
cells  is  a  phenomenon  that  can  readily  be  seen  in  vitro,  and  its  pres- 
ence signifies  that  the  three  substances  spoken  of  above  are  present 
in  the  test-tube.  If  any  one  of  the  three  is  not  there,  or  is  present 
in  an  inactive  state,  the  red  cells  will  remain  unaffected  and  the 
mixture  will  retain  an  opaque  red  color. 

Hemolysis.  The  phenomenon  known  as  hemolysis  depends 
upon  the  destruction  of  red  blood  corpuscles.  There  are  many 
reagents  capable  of  doing  this,  such  as  distilled  water,  acids,  and 
alkalies.  It  is  also  possible  to  form  in  warm-blooded  animals  sub- 
stances which  will  bring  about  hemolysis  against  certain  red  blood 
cells.  This  is  accomplished  by  injecting  an  animal  (a  rabbit  or 
goat)  with  the  cells  of  a  sheep  or  any  other  animal.  The  serum 
from  such  a  rabbit,  when  brought  in  contact  with  the  cells  of  the 
sheep,  will  cause  the  mixture  to  become  clear  (hemolysis).  The 
same  amount  of  serum  from  an  untreated  rabbit  will  have  no  effect 
on  a  similar  suspension  of  sheep  cells.  The  substance  produced  in 
the  rabbit's  serum  is  known  as  the  antisheep  amboceptor,  and 
together  with  sheep  cells  and  complement  (from  a  guinea-pig) 
is  known  as  a  hemolytic  system. 

The  Bordet-Gengou  Phenomenon.  The  principle  applied 
in  the  Wasserman  reaction  depends  upon  a  test  originally  devised 
by  Bordet  and  Gengou  in  1901.  At  that  time  these  authors  con- 
ceived the  idea  of  demonstrating  in  vitro  the  presence  of  unknown 
amboceptors  (or  antibodies)  by  attempting  to  fit  on  to  them  the 
corresponding  antigen.  It  is  clear  that  in  order  to  do  this,  comple- 
ment is  absolutely  necessary.  Supposing,  then,  the  antibody  at  hand 
to  be  from  a  patient  who  suffered  from  typhoid,  this  antibody  ought 
to  anchor  itself  to  the  organism  responsible  for  its  specific  pro- 
duction, the  typhoid  bacillus,  or  suitable  extracts  made  from  typlioid 
cultures.  This  actually  takes  place  and,  if  complement  is  present, 
forms  an  undisruptible  triad;  in  other  words,  tA'phoid  antigen  is 
bound  to  the  available  complement  by  the  typhoicl  amboceptor.  If 
we  should  introduce  into  the  very  same  test-tube  a  mixture  con- 
sisting of  sheep  cells  and  some  antisheep  amboceptor,  no  hemolysis 
will  take  place,  for  the  simple  reason  that  in  order  to  do  so  comple- 
ment is  necessary,  and,  as  said  before,  the  available  complement 
has  been  bound — or  deviated — ))v  the  preexisting  well-fitting  ty})hoid 
antigen  and  typhoid  antibody.  If  the  serum  of  the  patient  had  not 
contained  typhoid  antibodies  (in  case  of  acute  miliary  tuberculosis), 
the  complement  would  not  have  been  bound  to  the  typhoid  antigen, 
but  would  have  l)een  left  free,  and  a  hemolytic  system  consisting  of 
sheep  cells  and  antisheep  amboceptor  would  lie  conij)letely  laked — 
or  dissolved — for  the  availal)lc  complement  was  left  free  (o  act.  was 
not  deviated  or  bound  up. 

We  learn  from  the  above  ex])osilion  that  in  order  to  j)rove  the 
presence  or  al)sence  of  certain  antil)0(lies,   we  make   use  of  the 
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phenomenon  of  bound  or  unbound  complement,  utilizing  a  hemo- 
lytic system  simply  as  an  indicator.  Exactly  the  same  principle 
is  applied  to  the  serum  diagnosis  of  syphilis.  Unable  to  produce 
a  growth  of  Spirochaeta  pallida  upon  any  culture  medium,  we  have 
to  be  contented  with  organ  extracts  containing  them  in  greatest 
numbers;  for  this  purpose  the  liver  of  the  luetic  foetus  furnishes 
the  requirements.  The  extract  produced  is  known  as  luetic  antigen, 
and  need  not  confuse  anybody,  for  we  know  that  an  antigen  is  a 
body  capable  of  forming  antibodies.  If  an  individual  has  had 
syphilis  some  years  ago,  he  would  also  have  syphilitic  antibodies 
in  his  serum  which,  when  brought  in  contact  with  the  extract  from 
the  syphilitic  liver,  would  invariably,  as  pointed  out  before,  bind 
complement,  and  a  hemolytic  system  (sheep  cells  or  any  other  red 
cells  with  the  corresponding  amboceptors)  will  never  be  affected 
on  account  of  lack  of  complement. 

I  hope  the  very  rudimentary  style  of  offering  to  the  reader  an 
explanation  of  the  phenomenon  of  complement  deviation  will  be 
remembered  on  account  of  the  simplicity  of  terms  used  and  the 
simple  analogy  with  more  familiar  subjects.  I  will  now  consider 
the  actual  steps  of  the  reaction,  giving  it  in  detail  and  as  plainly  as 
the  untrained  worker  desires  it. 

Technique  of  the  Wasserm.^'  Reaction.  Principle  In- 
volved. As  mentioned  before,  antibodies  will  attract  complement 
if  the  antigen  responsible  for  their  formation  is  present  in  the  same 
test-tube.  In  the  AYasserman  reaction  a  serum  containing  anti- 
bodies capable  of  uniting  with  the  antigen  used  (a  substance  con- 
taining lipoids),  and  thus  deviate  the  introduced  complement,  will  not 
permit  hemolysis  to  occur  if  sheep  cells  and  their  antisheep  ambo- 
ceptor are  subsequently  placed  in  the  same  tube,  and  for  obvious 
reasons — the  complement  was  bound  or  deviated  previously  by 
conditions  suitable  for  such  an  interaction.  If  the  patient's  serum 
does  not  contain  the  required  antibody,  the  introduced  complement 
will  remain  unbound  and  in  a  fit  condition  to  destroy  tlie  sheep 
cells  when  subsequently  introduced  with  their  antisheep  amboceptor. 

Modus  Operandi.  (1)  Obtaining  blood  from  patient:  A  fairly 
stout  piece  of  rubber  tubing  is  placed  a  little  above  the  elbow  and 
held  snugly  in  place  by  an  artery  clamp.  Do  not  obliterate  the 
pulse.  This  brings  into  prominence  the  veins  at  the  bend  of  the 
elbow.  To  a  stout  h\-podermic  needle  (I  use  a  19  bore — one 
and  one-half  inch  needle)  attach  a  two  inch  piece  of  rubber 
tubing.  Holding  the  free  end  of  the  rubber  tubing  in  an  ordinary 
sterile  test-tube,  quickly  plunge  the  needle  into  the  most  prominent 
vein;  if  expertly  done,  the  patient  will  hardly  feel  it  and  the  blood 
will  immediately  begin  to  flow.  About  G  to  10  c.c.  of  blood  is  with- 
drawn and  placed  in  the  ice  box  over  night  to  coagulate.  The 
serum  separates  and  may  be  pipetted  off  absolutely  clear  without 
cells.    It  is  advisable  to  take  the  blood  as  far  from  a  meal  as  possible. 
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as  proximity  to  a  meal  makes  the  blood  lipemic,  interfering  with 
perfect  working  conditions.  (2)  Having  obtained  1  or  2  c.c.  of 
clear  serum,  it  is  placed  in  a  test-tube  in  the  thermostat  at  56° 
for  one  hour.  Care  must  be  taken  not  to  permit  the  heat  to  rise 
too  high  (over  58°).  (3)  After  this,  0.2  c.c.  is  placed  in  each  of  two 
test-tubes,  one  the  test,  the  other  the  control.  (4)  To  each  is  now 
added  0.1  c.c.  fresh  complement.  (5)  To  the  test  portion  is  added 
one  unit  of  antigen.  The  control  does  not  receive  any  antigen. 
(6)  Each  tube  receives  now  3  c.c.  of  a  0.95  per  cent.  NaCl  solution. 
In  order  to  be  able  to  judge  properly  the  correctness  of  the  pro- 
cedure, the  more  controls  one  has  the  better;  it  is  therefore  necessary 
to  compare  the  serum  to  be  tested  with  two  sera  from  known  posi- 
tive and  negative  bloods.  (7)  Shake  every  tube  well  and  place  in 
incubator  at  37°  or  38°  for  one  hour.  During  this  time,  if  the  serum 
is  luetic  the  antibodies  present  will,  together  with  the  antigen,  bind 
the  complement  and  render  it  inactive  for  hemolysis.  (S)  After 
one  hour  incubation  each  tube  receives  two  units  of  amboceptor  and 
1  c.c.  of  a  5  per  cent,  suspension  of  sheep  cells  in  0.95  NaCl.  The 
tubes  are  again  vigorously  shaken  and  placed  in  the  incubator  at 
37°  and  inspected  after  ten  minutes.  If  the  reagents  are  properly 
adjusted  hemolysis  begins  in  the  control  tubes  in  fifteen  to  twenty 
minutes,  and  careful  watching  becomes  a  very  essential  point  at 
this  stage  of  the  test.  As  soon  as  the  control  is  completely  hemolyzed 
the  tubes  are  to  be  compared;  only  those  should  be  pronounced 
negative  that  show  a  transparent  fluid  the  same  as  the  control. 

Permitting  the  tubes  to  stand  undisturbed  in  a  cool  place  (15°  to 
17°)  for  twenty-four  hours  shows  in  the  positive  test  a  deposit  of 
red  cells,  the  size  of  the  deposit  depending  upon  the  severity  of  the 
infection  or  proximity  to  the  initial  lesion  as  well  as  upon  the  degree 
of  balance  of  the  reagents  used.  Usually  a  markedly  positive  serimi 
gives  at  the  end  of  twenty-four  hours  a  clear  supernatant  fluid  of  a 
light  pink  hue  with  a  bordeaux  red  accumulation  on  the  bottom 
of  the  tube.  The  weaker  the  reaction,  the  redder  the  supernatant 
fluid  and  the  scantier  the  deposit  of  cells.  In  testing  more  than  one 
serum,  the  reaction  in  each  individual  test  must  be  considered  as 
finished  as  soon  as  the  controls  are  completely  hemolyzed,  in  which 
case  the  two  tubes  are  immediately  removetl  to  a  cool  place. 

Technique  of  the  Noguciii  Reaction.  Principles  Livohrd. 
These  are  same  as  in  the  Wasserman,  excepting  that  the  amboceptor 
is  directed  against  human  cells,  for  reasons  to  be  spoken  of  later.  It 
also  facilitates  the  handling  of  reagents,  as  they  are  mostly  paper 
soaked  in  the  antigen  and  amboceptor.  These  do  not  readily 
deteriorate,  as  is  the  case  with  fluid  biological  reagents.  The  serum 
does  not  need  inactivation  at  56°. 

Modus  Operandi.  (1)  With  a  capillary  pipette  allow  one  drop 
of  fresh  serum  to  fall  into  a  narrow  (1  cm.  lumen)  test-tube.  The 
pipette  is  not  to  be  used  for  any  other  serum.     (2)  Add  0.05  c.c. 
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fresh  complement.  (3)  To  the  front  row  (rear  row  for  control) 
add  one  piece  (more  or  less,  depending  on  the  titre)  of  antigen  paper. 
(4)  Prepare  a  suspension  of  human  cells  1  drop  of  blood  to  4  c.c. 
NaCl  0.95  per  cent.  It  is  best  to  prepare  about  60  c.c.  of  NaCl 
solution  and  allow  15  drops  of  blood  to  fall  from  the  experimenter's 
finger  into  the  solution.  The  human  cell  suspension  is  placed  over 
night  in  the  ice  box.  Next  morning  the  supernatant  clear  salt 
solution  is  pipetted  off  and  a  fresh  quantity  of  NaCl  is  added  (about 
55  c.c.)  to  the  cells  in  the  beaker.  Of  this  cell  suspension  add  1  c.c. 
to  every  tube  in  the  rack.  (5)  Incubate  for  three-quarters  or  one 
hour  at  38°  or  39°,  preferably  in  a  large  dish  of  warm  water.  Occa- 
sionally shake  the  tubes,  to  insure  proper  solution  of  the  biological 
substance  on  the  antigen  paper.  (6)  Add  to  each  tube  (after 
incubation),  front  and  back  rows,  one  piece  of  amboceptor  paper 
more  or  less,  the  quantity  depending  on  the  titre)  and  replace  in 
the  incubator,  observing  the  result  after  ten  minutes,  and  watching 
carefully  the  controls. 

It  will  be  noted  in  about  fifteen  minutes,  more  or  less,  that  the 
rear  row  begins  to  get  clear,  and  when  complete  transparency  is 
obtained  the  test  and  control  tube  are  to  be  removed  to  a  cool  place 
and  observed.  If  the  reaction  is  positive,  then  the  front  tube  (test) 
will  be  opaque,  in  marked  contrast  to  the  control,  which  is  trans- 
parent. For  convenience  of  observation,  I  make  use  of  a  fine 
sealed  tube  (about  1  mm.  in  diameter)  filled  with  black  ink,  which, 
when  placed  behind  the  control,  will  appear  as  a  clear  black  line, 
whereas  the  positive  tube  will  not  show  the  black  line,  or  it  appears 
as  a  dim  shadow — depending  on  the  strength  of  the  reaction. 

It  has  been  stated  that  a  positive  Noguchi  test  and  a  negative 
Wasserman  is  often  due  to  the  presence  in  the  patient's  serum  of 
antisheep  amboceptors.  It  is  not  necessary  to  perform  this  test 
with  every  serum  as  a  control.  Only  sera  giving  the  above  results 
need  be  subjected  to  a  verification.  To  demonstrate  the  antisheep 
amboceptor,  place  1  c.c.  of  a  5  per  cent,  suspension  of  sheep  cells 
in  a  test-tube,  add  0.2  c.c.  of  patient's  serum  and  0.1  c.c.  comple- 
ment, add  3  c.c.  of  NaCl  solution,  place  in  incubator,  and  observe. 
If  the  amboceptor  is  present,  the  cells  will  dissolve  and  the  mixture 
become  transparent.  The  time  consumed  depends  upon  the  number 
of  amboceptor  units  present.  I  observed  sera,  capable  of  hemolyzing 
the  cells  completely  in  ten  minutes. 

Rationale  of  Controls.  In  the  Wasserman  and  Noguchi 
reactions  it  is  of  vital  importance  to  have  every  possible  error  ex- 
cluded. For  this  purpose  the  controls  used  will  answer.  The 
substances  to  be  controlled  are  the  antigen,  the  amboceptor,  and 
each  individual  serum. 

The  Antigen  Control.  This  biological  reagent,  as  is  known,  can 
per  se  inhibit  hemolysis.  To  measure  the  degree  of  such  interference, 
a  tube  containing  a  well-known  normal  serum''(or,  as  I  found  just 
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as  serviceable,  no  serum  at  all),  plus  antigen,  plus  complement, 
and  antisheep  amboceptor  plus  sheep  cells  ought  to  hemolyze  in 
about  twenty  to  thirty  minutes.  Xo  reaction  is  to  be  considered  as 
finished  before  the  antigen  control  tube  is  completely  hemolyzed. 

The  Amboceptor  Control.  Upon  the  efficiency  of  the  antisheep 
amboceptor  depends  the  rapidity  of  hemolysis  of  the  sheep  cells. 
It  is  therefore  necessary  to  establish  the  amboceptor  efficiency  in 
a  separate  tube  containing  sheep  cells,  plus  complement,  plus 
antisheep  amboceptor.  It  is  not  essential  to  add  normal  serum. 
The  tube  containing  the  above  ingredients  is  always  the  first  to 
hemolyze,  requiring  about  fifteen  to  twenty  minutes  for  a  complete 
hemolysis. 

Control  for  Each  Serum.  Every  serum  more  or  less  has  the  power 
to  interfere  with  hemolysis  to  a  slight  degree.  In  order  to  control 
the  factor  of  individual  inhibition,  every  serum  tested  is  placed  in 
each  of  two  tubes,  the  front  tube  contains  the  antigen  and  all  other 
biological  reagents,  the  rear  tvibe  receives  everything  but  the  antigen. 
This  shows  the  degree  of  individual  inhibition  as  compared  with  the 
tube  containing  the  amboceptor  control. 

Efficiency  of  the  Entire  System.  For  this  a  well-known  luetic  serum 
is  utilized.  The  reaction  is  to  be  positive,  and  hemolysis  should  not 
occur  in  the  front  tube,  even  if  exposed  to  incubation  temperature 
for  hours  after  the  controls  hemolyzed. 

Equipment.  At  least  one  dozen  or  more  of  Mohr's  pipettes,  1  c.c, 
graduated  into  y^^)-  O^^^  dozen  10  c.c.  pipettes,  graduated  into  yV- 
One  gross  of  ordinary  test  tubes.  One  gross  of  test-tubes  1  cm.  in 
diameter,  12  cm.  high.  One-quarter  dozen  of  graduated  cylinders, 
50  c.c;  J  dozen  100  c.c.  Two  50  c.c.  measuring  flasks  with  glass 
stoppers.  A  few  pounds  of  glass  tubing,  5  mm.  bore,  to  make 
capillary  pipettes.  One-half  dozen  test-tube  racks  for  Wasserman 
tubes;  ^  dozen  test-tube  racks  for  Noguchi  tubes.  A  piece  of  rubber 
tubing  for  tourniquet.  One  artery  clamp  for  above.  One  dozen 
hypodermic  needles,  19  bore.  One  thermostat  regulated  at  57°  and 
one  regulated  at  37°.  One  electric  centrifuge.  Labels  and  pencil  for 
writing  on  glass.  One  tall  glass  jar  for  flushing  through  used  pipettes, 
height  to  be  greater  than  any  pipette  used.  One  dozen  Petri  dishes. 
One  dozen  beakers,  100  c.c.  capacity.  Two  fine  forceps,  and  two 
Hagedorn  needles.  One  package  of  quantitative  filter  paper. 
One  razor  (for  killing  guinea-pigs).    One  15  c.c.  I>uer  syringe. 

Preparation  of  Animals.  Antisheep  Amboceptors.  Several 
healthy  rabbits  (not  less  than  four)  receive  every  fifth  day  1,  2,  3, 
4,  and  6  c.c.  of  well-washed  sheep  cells.  This  number  of  rabbits 
is  used,  as  one  or  two  may  die  during  the  injection  weeks.  The  cells 
are  obtained  from  the  slaughter  house  and  innnediately  defibrinated 
with  a  wire  defibrinator  or  glass  beads.  In  order  thoroughly  to 
wash  the  cells  a  high  speed  centrifuge  is  necessary,  capable  of 
making  at  least  3000  revolutions  to  the  minute.     Two  of  the  cen- 
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trifufje  tubes  are  filled  with  the  fluid  sheep  blood,  it  being  advisable, 
in  order  not  to  spoil  the  centrifuge,  to  have  them  of  equal  weight. 
The  first  centrifugalization  brings  the  cells  to  the  bottom,  and  the 
clear  supernatant  serum  is  pipetted  off.  The  cells  are  now  mixed 
with  0.95  per  cent.  XaCl  solution  and  centrifugalized  again,  and 
the  supernatant  clear  fluid  is  again  pipetted  off;  this  is  repeated 
three  times.  The  cells  are  now  approximately  serum-free.  The 
entire  quantity  of  cells  in  the  tube  is  now  brought  up  to  its  original 
volume  with  0.95  per  cent.  NaCl  solution,  and  of  this,  2  c.c.  is  used 
for  the  first  injection.  "With  a  sterile  glass  syringe  this  quantity 
is  injected  into  the  peritoneal  cavity,  having  previously  shaved  and 
cleaned  the  puncture  area.  Cotton  and  collodion  prevent  wound 
infection.  This  procedure  is  repeated  five  days  later  with  4  c.c. 
of  cells  brought  to  its  original  volume,  etc.,  until  each  animal  has 
been  injected  five  times.  Nine  days  having  elapsed  since  the  fifth 
injection,  the  serum  of  the  rabbit  contains  now  a  high  lytic  power 
against  the  red  blood  corpuscles  of  the  sheep.  The  rabbit  is  killed 
and  its  serum  used. 

In  the  Wasserman  reaction  1  c.c.  of  a  5  per  cent,  suspension  of 
well-washed  sheep  red  cells  in  0.95  per  cent.  NaCl  solution  is  the 
standard  dose  for  each  test.  It  is  evident,  therefore,  that  in  order 
to  test  the  power  of  our  rabbit  serum  (antisheep  amboceptor,  as  it  is 
now  called)  we  must  use  this  quantity  of  sheep  cells.  Into  each  of 
six  test-tubes  is  placed  1  c.c.  of  a  5  per  cent,  suspension  of  sheep 
cells  in  NaCl  0.95  per  cent.  These  are  marked  from  1  to  6,  and  to 
each  is  added  0.1  c.c.  of  fresh  guinea-pig  serum  (this  is  known  as 
tlie  complement  serum  and  is  the  quantity  used  in  the  Wasserman 
test).  We  now  add  to  test-tube  (1)  1  c.c.  of  a  1  to  200  solution  of  our 
amboceptor.  To  test-tube  (2)  we  add  1  c.c.  of  1  to  400;  to  test-tube 
(3),  1  c.c.  of  1  to  800;  to  test-tube  (4),  1  c.c.  of  1  to  1600;  to  test-tube 
(5),  1  c.c.  of  1  to  3200.  This  is  placed  into  the  thermostat  at  37°  and 
the  result  noticed  after  fifteen  minutes,  thirty  minutes,  up  to  two 
hours.  It  will  be  seen  that  in  fifteen  minutes  test-tube  (1)  is  clearing 
up,  or  is  clear  (hemolysis);  this  would  indicate  that  1  c.c.  of  a  1  to  200 
solution  of  our  amboceptor  is  capable  of  destroying  in  fifteen  minutes 
1  c.c.  of  a  5  per  cent,  suspension  of  sheep  cells.  This  proportion — 1  to 
200 — is  too  strong,  and  may  give  negative  results  with  some  posi- 
tive sera.  The  unit  strength  of  the  antisheep  amboceptor  is  usually 
twice  the  quantity  capable  of  hemolyzing  the  1  c.c.  of  cells  in  two 
hours.  If  1  to  1600  shows  hemolysis  after  two  hours  and  1  to  3200 
does  not,  then  1600  divided  by  2  is  the  strength  of  the  amboceptor, 
one  unit  equals  1  to  800.  It  is  best  to  run  two  series  of  titration — 
one  like  the  above,  the  second  beginning  with  1  to  250,  1  to  500,  1 
to  1000,  etc.,  so  that  a  proper  mean  can  be  established  and  a  more 
exact  unit  made.    In  table  form  the  above  is  expressed  as  follows: 
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Sheep  cells.      Cells  hemolyzed  in 


Tube  1  amboceptor  =  1  to  200 
"2  "  =  1  to  400 

"3  "  =  1  to  800 

"4  "  =  1  to  1600 

"5  "  =1  to  3200 


Strength  of  1  unit,  1  to  1600;  dose  for  1  test,  1  to  800.     Date. 


A  full-grown  rabbit  usually  furnishes  from  50  to  60  c.c.  of  serum. 
This  is  to  be  kept  in  a  glass-stoppered  flask  in  the  ice  box  (lower 
compartment).  The  hemolytic  power  does  not  indefinitely  remain 
the  same  as  in  the  beginning;  it  is,  therefore,  necessary  to  establish 
the  titre  at  least  once  every  week,  and  to  make  up  the  dilutions  accord- 
ingly. These  dilutions  are  to  be  prepared  on  the  day  of  testing. 
The  rabbit  serum  does  not  have  to  be  inactivated  to  get  rid  of  the 
complement  in  it,  as  the  quantity  of  serum  used  is  too  small  to  in- 
fluence in  any  way  the  resulting  outcome  of  the  test. 

Preparation  of  Complement.  A  full-grown  guinea-pig  is  held 
over  a  Petri  dish,  and  after  having  it  narcotized,  the  bloodvessels 
of  the  neck  are  severed  with  a  razor.  Suspended  by  the  hind  legs 
the  animal  is  exsanguinated,  and  the  collected  blood  is  permitted 
to  remain  at  room  temperature  for  at  least  three  hours.  The  serum 
collects  in  large  drops  and  may  be  pipetted  off,  or  the  coagulum 
plus  the  serum  is  placed  in  a  centrifuge  tube  and  after  five  minutes 
centrifugalization  the  supernatant  serum  is  pipetted  off  into  a  sterile 
test-tube;  but  such  a  serum  is  not  as  reliable  as  when  left  for  three 
hours  with  its  cells.  About  6  c.c.  of  complement  is  obtained  from 
one  guinea-pig. 

Preparation  of  Sheep  Cells.  Obtained  from  the  slaughter  house, 
the  cells  are  washed  three  times  with  0.95  per  cent.  XaCl  solution, 
and  1  or  2  c.c.  is  mixed  with  20  or  40  c.c.  of  salt  solution,  making 
a  5  per  cent,  suspension  of  cells. 

Preparation  of  Antigen.  The  fresh  liver  of  a  luetic  foetus  or  the 
liver  of  any  baby  cadaver  is  chopped  up  very  finely,  and  the  mass 
is  spread  on  a  few  Petri  dishes  and  dried.  The  drying  process 
is  hastened  by  a  current  of  air  produced  by  an  ordinary  electric 
fan.  Lately,  not  only  baby  livers,  but  also  the  livers  of  dogs,  the 
hearts  of  guinea-pigs,  and  other  organs  were  u.sed  to  make  antigen. 
The  usefulness  of  the  antigen  is  only  established  when  in  actual 
standardization  it  is  found  serviceable  and  works  faultlessly  Avith 
decidedly  sy])hilitic  and  unquestionably  normal  sera.  Consequently 
it  makes  little  diflerence  whether  (Mie  uses  the  extract  obtained 
from  the  liver  of  a  sy|)liili(io  f(i>tus  or  from  the  heart  of  a  guinea- 
])ig,  provided   they  are  well  titrated. 

It  is  better-  according  to  (ierinan  workers — to  use  more  than  one 
extract,  and  have  a  series  with  well  standardized  luetic  liver  antigen, 
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one  with  guinea-pig  heart,  and  another  with  dog  hver,  or  normal 
human  hver.  To  proceed  with  the  making  of  antigen  the  obtained 
dried  Hver  is  rubbed  into  a  powder  and  kept  in  an  exsiccator  over 
CaClj  in  a  cool,  tlark  place.  According  to  Tschernogubow,  such 
a  powder  is  serviceable  for  a  very  long  time.  Of  this  powder,  0.5 
gram  is  extracted  at  room  temperature  or  in  an  ice  box  with  25  c.c. 
of  95  per  cent,  alcohol  for  twenty  hours,  then  filtered,  and  the 
filtrate  used  for  experiments. 

For  the  actual  Wasserman  test,  one  part  of  this  opalescent 
filtrate  is  diluted  with  five  parts  of  0.95  per  cent.  NaCl,  and  0.5  to 
1  c.c.  used  for  each  test-tube,  the  dose  depending  upon  the  estab- 
lished titre.  The  above  process  extracts  from  the  liver  substances 
soluble  in  alcohol,  chiefly  bodies  of  a  fatty  nature  (lipoids).  There 
are  other  means  of  obtaining  lipoids,  the  above  being  one  of  the 
simplest,  having  also  in  view  the  preservation  of  the  antigen  in  an 
active  form.  The  liver,  instead  of  being  dried  and  powdered,  may  be 
directly  extracted  with  five  volumes  of  absolute  alcohol,  and  the  extract 
obtained  by  driving  the  alcohol  off  at  a  temperature  not  higher  than 
40°  C.  or  with  the  electric  fan.  The  obtained  extract  is  much  more 
powerful  than  the  above,  is  soluble  in  ether,  from  which  XaCl  solu- 
tions are  made  for  use.    The  titre  is  established  carefully  as  follows : 

Titration  of  Antigen.  The  unit  dose  of  antigen  must  be  of  such 
a  strength  that  one  unit  will  completely  inhibit  hemolysis  of  1  c.c. 
of  a  5  per  cent,  suspension  of  sheep  ceUs,  with  0.2  c.c.  of  a  known 
luetic  .serum  plus  0.1  c.c.  of  complement;  provided  double  this  dose 
does  not  interfere  with  the  complete  hemolysis  of  cells  using  a  known 
normal  serum  and  complement. 


Table  of  Axtigex  Standakuizatiox. 

Luetic  Series. 

Normal  Series. 

Eacl 

tube  contains   .s\ 

•philitin  serum,  0.2; 

Each  tubs  contains  normal    .«erum 

complement,   0.1;    cells 

1  c.c.   5^:  ambo- 

0.2,   complement, 

0.1;    cells,    1  c.c. 

ceptor. 

2  units. 

5%;   amboceptor, 

2  units. 

Hemolysis. 

Tube  1,  . 

Vntigen,  0.025 

1  hour  15  min. 

Antigen.  0.025 

15  minutes. 

"     2, 

0.05 

1     "       25     •• 

0.05 

15 

••     3, 

0.075 

2     "       50     " 

0.75 

15 

"     4, 

0.10   "I 

No  hemoly.si.s   after 

0.10 

20 

5, 

0.15     [ 

24  hours  in  incu- 

0.15 

30 

"     6, 

0.20    J 

bator. 

0.20 

35 

Dose  of  one  unit,  0.1  c.c. 


From  the  above  facts  it  is  endent  that  the  do.se  next  to  the  largest 
hemolyzing  dose  is  the  strength  of  one  unit,  or  0.1  c.c.  It  is  also 
apparent  that  0.2  c.c,  or  a  double  do.se,  will  not  inhibit  hemolysis 
when  used  with  a  normal  serum. 

In   establishing   the   unit   do.se   of  antigen  as   well  as  anti.sheep 
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amboceptor  it  is  of  utmost  importance  to  titrate  two  or  three  times 
in  order  to  get  as  uniform  results  as  possible,  and  only  uniform  work 
will  enable  one  to  come  to  a  proper  conclusion  as  to  which  is  the 
necessary  dose.  For  establishing  the  strength  of  the  antigen  and 
amboceptor,  well-known  fresh  luetic  and  normal  sera  are  to  be  used, 
as  well  as  fresh  suspension  of  cells  and  fresh  complement. 

Before  using  the  standardized  reagents  it  is  advisable  to  per- 
form two  or  three  actual  tests  with  well-known  positive  and  negative 
sera.  After  this  the  substances  may  be  considered  safe  for  use. 
The  above  lines  will  give  one  a  fair  idea  concerning  the  preparation 
of  the  biological  reagents  for  the  Wasserman  reaction.  For  the 
Noguchi  reaction  it  will  be  necessary,  first,  to  acquaint  the  reader 
with  the  principles  involved,  and  then  the  preparation  of  reagents 
will  follow. 

Principles  of  the  Noguchi  Test.  Workers  with  the  Wasser- 
man reaction  often  could  not  explain  why  a  positive  result  could  not 
be  obtained  with  some  true  luetic  sera.  Later  it  was  demonstrated 
that  this  was  due  to  the  presence  in  the  human  serum  of  substances 
capable  of  dissolving  the  red  blood  corpuscles  of  the  sheep;  in  other 
words,  some  human  sera  contained  antisheep  amboceptors.  From 
an  analysis  of  the  workings  of  the  Wasserman  test,  one  could  offer 
an  objection  to  the  statement  by  pointing  out  the  fact  that  even  in 
the  presence  of  natural  antisheep  amboceptors,  there  would  be  no 
complement  to  bring  about  lysis  in  the  hemolytic  system,  for  the 
complement  has  been  bound  up  in  a  luetic  serum  by  the  antigen. 
This  is  certainly  true  to  some  extent,  but  it  is  also  true  that  in  the 
presence  of  an  excess  of  amboceptors,  a  very  small  quantity  of 
unbound  complement  will  suffice  to  bring  about  complete  solution 
of  the  sheep  cells  used  in  the  test.  Now  we  very  well  know  that  in 
performing  the  Wasserman  reaction  we  are  dealing  with  an  lui- 
known  quantity,  this  unknown  quantity  being  the  number  of  syphilitic 
antibody  units  (or  some  substance  capable  of  binding  complement 
with  the  antigen)  present  in  the  luetic  serinn.  It  needs  no  comment 
that  the  stronger  and  more  virulent  the  infection,  the  greater  the 
number  of  such  bodies  in  the  serum  and  naturally  the  firmer  and 
more  complete  the  binding  of  the  complement.  Sometimes  the 
(juantity  of  antibody  is  so  small  that  a  goodly  jiortion  of  the  com- 
plement escapes  unbound  and  does  its  work  by  bringing  about 
partial  hemolysis;  this  is  the  condition  of  affairs  taking  place  in 
some  weak  reactions.  If  such  a  serum  contained  antisheep  ambo- 
ceptors, they  would  have  enough  complement  to  cause  hemolysis 
and  render  the  result  negative. 

An  old  experiment  of  Ehrlich  and  Morgem-oth  })roves  that  the 
greater  the  lunnber  of  amboceptor  units,  the  smaller  the  quantity 
of  complement  necessary  to  bring  about  complete  hemolysis.  If 
the  patient's  serum  contain  10  or  20  units  of  antisheo])  iunl^oceptor, 
anti  if  only  j'y  or  ^'o  of  a  unit  of  complement  escapes  deviation,  this 
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quantity  will  prove  amply  sufficient  to  cause  hemolysis.  In  the 
Noguchi  test  this  cannot  take  j^lace,  for  the  hemolytic  system  used 
consists  of  human  cells  plus  antihuman  amboceptor,  and,  naturally, 
the  human  organism  does  not  contain  antihuman  amboceptors. 
Luetic  sera  containing  antisheep  amboceptors  will  give  a  negative 
Wasserman  but  a  positive  Noguchi  test. 

Preparation  of  Reagents.  Antihuman  Amboceptor.  Rab- 
bits are  injected  with  human  cells  the  same  as  the  sheep  rabbits. 
After  nine  days  the  rabbits  are  killed,  their  serum  collected  and 
disposed  of  as  follows:  The  fluid  amboceptor  loses  strength  on 
standing,  so  much  so  that  it  may  not  contain  one-fourth  of  its 
original  power  a  month  after  the  first  titration.  In  a  dry  state  it 
can  be  used  for  a  very  long  time  without  losing  its  strength.  1 
prepare  my  antihuman  amboceptor  by  cutting  quantitative  filter 
paper  in  5  mm.  squares.  These  squares  are  stuck  on  to  pins  fast- 
ened to  a  cardboard.  With  a  very  fine  capillary  pipette  (as  fine 
a  one  as  can  be  made)  one  drop  is  blown  on  each  piece  of  filter 
paper  and  placed  in  the  thermostat  for  drying.  In  half  an  hour 
the  papers  are  dry  and  fit  for  use.  By  this  mothed  each  square 
receives  exactly  the  same  quantity  of  serum,  and  is  not  subject 
to  differences  in  dissemination  which  must  be  considered  when 
the  serum  is  blown  on  a  larger  piece  of  filter  paper  and  cut  sub- 
secjuently  in  5  mm.  squares.  My  method  takes  longer,  but  the 
difference  is  worth  while,  for  each  square  holds  exactly  the  same 
fjuantity  of  amboceptor.  My  present  amboceptor  is  two  and  one- 
half  months  old  and  as  good  as  new.  In  my  work  I  find  one  piece 
of  this  amboceptor  serviceable. 


TlTRATIOX 

OF  Antihuman  Amboceptors. 

Human  cells  1  drop 
to  4  c.c.  NaCl. 

Complement. 

Hemoly.si.s  in 

Tube  1, 
"     2 
"     3 
"     4 

Amboceptor,    H  piece 
1 

2 

1  c.c. 
1  c.c. 

1    CO. 

1  c.c. 

0.05 
0.05 
0.05 
0.05 

2  hours. 
20       " 
11       " 

8       " 

A.S  a  result  of  five  months'  work  with  the  Wasserman  and  Noguchi 
tests,  I  am  enabled  by  this  time  to  give  a  fair  opinion  as  to  its  uses. 
Shortly  stated,  the  two  reactions  are  to  my  mind  of  the  foremost 
importance  to  the  clinician,  and  so  far  as  accuracy  is  concerned, 
they  almost  occupy  the  first  place  among  our  means  of  detecting 
disease.  The  above  statement  is  not  at  all  to  be  marked  as  enthu- 
siastic, for  I  must  admit  that  six  or  eight  weeks  of  work  was  spent 
on  a  very  rough  road  to  overcoming  difficulties  and  getting  ac(juainted 
with  the  peculiarities  of  the  reaction,  differences  in  the  bloods  sub- 
mitted for  tests,  changes  in  the  biological  reagents,  etc.     j\Iy  first 
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300  tests  contained  about  30  per  cent,  error,  which  by  steadfast 
appHcation  and  constant  research  into  the  causes  for  these  mistakes, 
enabled  me  to  weed  them  out  to  such  an  extent  that  now,  after 
five  months'  work,  I  am  in  a  position  to  report  in  100  luetic  sera, 

98  to  99  positive  results.  In  the  following  lines  will  be  given  the 
means  of  arriving  at  such  a  degree  of  precision. 

First,  no  one  who  has  worked  with  the  Wasserman  reaction  alone 
has  a  right  to  claim  infallibility.  This  is  especially  true  for  the 
first  two  months  of  work.  Constant  application  and  undivided 
attention  are  the  prequisites  for  thoroughness,  and  only  such  workers 
are  to  be  depended  upon  for  their  results.  I  believe  it  to  be  almost 
impossible  to  arrive  at  a  high  degree  of  technical  skill  without  the 
above  conditions.  The  handling  of  pipettes,  even  by  laboratory 
workers,  has  to  be  improved  and  rendered  faultlessly  exact,  for  a 
drop  more  or  less  may  sometimes  mean  a  false  diagnosis.  As  to  the 
use  of  the  Wasserman  test  alone,  without  the  Noguchi  modification, 
I  would  consider  as  lacking  in  proper  controls,  for,  as  stated  before, 
the  Noguchi  modification  eliminates  the  possibility  of  a  negative 
result  when  antisheep  amboceptors  are  present;  and  permit  me  to 
emphasize  that  they  are  present  quite  frequently,  being  the  raison 
d'Hre  of  negative  results  in  about  8  or  9  per  cent,  of  Wasserman 
tests  with  luetic  sera.  Using  the  Noguchi  test  with  the  Wasserman 
places  one  on  a  much  surer  footing,  and  not  only  gives  one  better 
results,  but  also  enables  the  worker  to  detect  inaccuracies  in  the 
biological  reagents  used  in  the  Wasserman  tests. 

As  mentioned  before,  the  Wasserman  reaction  gave  a  negative 
result  in  8  or  9  per  cent,  of  syphilitic  sera.  This  rather  undesirably 
high  percentage  of  error  was  reduced  to  1  or  1.5  per  cent,  when  using 
the  Noguchi  and  the  Wasserman  combined.  It  became  apparent 
from  the  first  100  or  150  reactions  that  the  Noguchi  test,  besides 
giving  a  positive  reaction  with  all  luetic  sera  (99  times  out  of  100), 
will  sometimes  give  a  positive  reaction  with  a  negative  serum, 
and  this  to  an  extent  of  7  per  cent.  As  alarming  as  such  a  high 
degree  of  inaccuracy  may  at  first  sight  appear,  it  becomes  irrelevant 
when  used  with  the  Wasserman  reaction.  I  have  formulated  a 
system  of  recording  the  results,  which,  at  a  glance,  will  give  the  pro- 
per interpretation  of  the  findings  in  the  two  methods.  The  table 
is  an  outcome  of  1400  reactions,  and  with  it  98.2  of  correct  inter- 
pretations were  obtained.  Let  me  impress  upon  the  worker  the 
necessity  for  more  than  one  test  on  each  patient.  I  never  render 
a  decision  after  one  test.  Always  perform  two  Wasserman  and 
two  Noguchi  tests  on  different  days,  using  the  same  serum.  It  is 
also  to  be  borne  in  mind  that  a  fairly  marked  Wasserman  reaction, 

99  times  out  of  100,  moans  syj)hilis,  and  that  a  negative  Noguchi  the 
same  num])er  of  times  means  no  syphilis.  The  two  methods  are 
very  decisive,  but  in  opposite  ways;  and  used  together,  carry  with 
them  an  assurance  which  no  amount  of  thoroughness  and  precision 
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will  replace  if  only  one  method  is  used.  I,  therefore,  recommend, 
and  am  sure  will  be  supported  by  other  workers,  that  the  Wasser- 
man reaction  is  much  less  conclusive  when  performed  without  the 
Noguchi  test,  and  that  in  the  combination  of  the  two  methods  we 
really  possess  a  very  valuable  diagnostic  aid. 

Table  op  Interpretation  op  Results. 
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ordinary  reaction, 
negative. 


The  above  table  is  compiled  from  numerous  actual  observations, 
and  is  not  influenced  by  the  personal  equation  of  the  worker.  To 
eliminate  this  factor,  I  have  performed  the  last  few  hinidred  tests 
without  a  knowledge  of  the  patient's  condition.  In  many  instances 
the  test-tubes  with  the  patient's  blood  were  given  me  bearing  only 
a  number  for  identification,  and  only  after  rendition  of  the  final 
result  was  the  clinical  diagnosis  revealed  to  me.  On  one  such 
occasion  12  sera  out  of  IS  reacted  positively,  and  proved  to  be 
from  11  cases  of  tabes  and  one  of  tricuspid  stenosis.  The  k iter 
subsequently  reacted  ten  times  positively.  Such  non-krowledge 
of  the  patient's  condition  is  to  be  recommended  if  owe  wishes 
unbiassed  results;  and  statistics  obtained  by  such  means  are 
far  more  valuable  than  those  obtained  by  giving  the  laboratory 
worker  the  diagnosis  with  the  blood.  The  clinical  findings  belong 
to  the  doctor,  and  ought  to  be  offered  in  exchange  for  the  laboratory 
report,  and  not  sooner. 

This  work  comprises  results  from  1390  analyses.      The  first  300 
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are  unreliable  on  account  of  lack  of  technique.  The  remaining 
1090  carry  with  them  a  high  degree  of  precision.  Analyzing  the 
sensitiveness  of  each  method  independently,  I  find  that  out  of  503 
sera  examined  by  the  Noguchi  method,  43  were  contrary  to  the 
diagnosis  of  expert  clinicians.  Of  these  43  probably  incorrect 
results,  35  were  interpreted  as  positive  and  S  as  negative.  The 
Wasserman  reaction  behaved  as  follows:  Out  of  487  sera,  37  were 
wrong.  Of  these  37,  30  were  negative  and  7  positive.  Using  the 
combined  method  of  reading  results — having  performed  two  Was- 
serman and  two  Noguchi  tests  and  then  rendering  a  report — the 
results  were  as  follows ;  Out  of  487  reports,  9  were  contrary  to  the 
clinical  picture;  of  these,  5  were  negative  and  4  positive,  making 
it  less  than  2  per  cent,  error. 

Before  giving  my  conclusions,  I  would  like  to  ofifer  a  few  explana- 
tions of  the  peculiarities  and  at  times  perplexing  results  obtained 
while  working  with  complement  deviation.  On  more  than  one  occa- 
sion the  presence  of  antisheep  amboceptors  has  been  blamed  for  a 
negative  Wasserman  reaction.  This  is  true  onlv  to  a  certain  extent, 
for  we  know  that  in  the  presence  of  a  sufficient  quantity  of  syphilitic 
antibody,  a  perfect  and  complete  deviation  of  complement  will 
take  place  with  a  well-standardized  antigen.  The  antisheep  ambo- 
ceptor comes  into  prominence  only  when  there  is  a  paucity  in  luetic 
antibody,  and  then  only  will  render  the  Wasserman  reaction  useless. 

Some  guinea-pigs  furnish  a  serum  which  is  very  poor  in  comple- 
ment, rendering  the  amboceptor  powerless  or  too  weak  to  hemolyze 
the  given  quantity  of  cells;  in  such  a  case  the  outcome  is  a  weak 
positive  reaction  in  a  negative  serum. 

The  sheep  cells  must  also  be  considered,  as  they,  too,  have  vary- 
ing powers  of  resistance  to  the  amboceptor,  and  will  sometimes 
remain  intact  for  hours.  This  is  one  of  the  reasons  why  some  con- 
trols and  tests  react  very  sluggishly.  Another  reason  for  a  pro- 
longed resistance  to  the  amboceptor  is  the  presence  in  the  patient's 
serum  of  anticoraplemental  substances  which  hinder  or  render 
inert  the  completing  function  of  the  complement.  In  such  a  case 
the  addition  of  another  half  dose  of  guinea-pig  serum  will  bring  out 
clearly  the  nature  of  the  serum,  and  also  decide  its  luetic  or  negative 
qualities. 

Althou^di  the  above  deviations  cause  delay,  jMizzle  and  discourage 
the  \yginner,  J\y  far  the  greatest  source  of  error  lies  in  the  worker 
himself,  especially  when  a  drop  more  or  less  is  considered  as  insig- 
nificant, o.'  '.'ny  pipette  as  clean  enough.  Thorough  cleanliness,  using 
sterile  dry  pipettes  and  containers,  as  well  as  faultless  pipettation 
are  conditions  sine  qua  noii  in  the  performance  of  the  Wasserman 
and  Noguchi  tests;  they  are  only  acquired  after  weeks  of  constant 
work  and  application.  I  do  not  wish  by  these  statements  to  dis- 
courage anybody  from  working  with  the  methods,  but  I  would 
advise  the  worker  not  to  place  himself  on  record  before  every  detail 


i 


KAPLAN- :    WASSERMAX    AND    NOGUCHI    REACTIONS  97 

has  been  mastered  and  he  is  able  to  answer  why  and  wherefore 
certain  tests  were  negative  on  one  occasion  and  again  positive  on 
another  day,  and  which  of  the  two  is  correct.  The  laboratory  worker, 
being  responsible  to  the  clinician  for  his  statements,  ought  to  be  in 
a  position  to  help  him  considerably,  but  only  when  his  work  has 
been  carried  out  very  carefully,  unbiassed  by  personal  opinion,  and 
submitting  the  result  of  a  delicate  test  as  read  from  the  test-tube. 
I  do  not  believe  we  are  as  yet  in  a  position  to  say  that  a  serum 
preventing  the  hemolysis  of  sheep  cells  in  the  Wasserman  test, 
or  human  cells  in  the  Xoguchi  modification,  means  the  presence  of 
syphilis.  Leprosy  gives  it,  trypanosomiasis  is  reported  to  give  the 
reaction,  and  undoubtedly,  there  are  other  conditions  which  give 
rise  to  the  formation  of  substances  in  a  patient's  serum  which, 
when  brought  in  contact  with  antigen  (lipoid  bodies),  are  capable 
of  inhibiting,  destroying,  or  deviating  the  completing  action  of  the 
complement,  so  that  hemolysis  will  not  take  place  when  a  specific 
hemolysin  and  cells  are  placed  in  such  a  mixture.  I  had  occasion 
to  analyze  two  cases  of  scleroderma,  and  found  in  both  the  reaction 
positive,  ^^llatever  the  process  may  be,  the  explanation  of  its 
modus  operandi  is  still  a  theory  made  to  fit  the  well-known  exposi- 
tion of  Ehrlich's  concerned  in  immune  processes,  which  in  itself 
is  only  an  ingenious  theory.  The  practical  man  wants  a  reliable 
report  on  the  blood  submitted  for  analysis.  In  my  case,  only  yes 
or  no  was  accepted.  I  was  confronted  with  questions  as  to  the 
significance  of  a  weak  reaction,  an  ordinary  and  a  strong  reaction. 
From  the  above  remarks  it  is  apparent  that  one  Ls  hardly  justified 
to  state  positively  that  even  a  strong  reaction  signifies,  without  the 
least  doubt,  s}'philis.  In  the  vast  majority  of  bloods  syphilis  is  most 
likely  the  cause  for  a  strong  reaction,  but  it  need  not  at  the  same 
time  be  the  only  factor  responsible  for  its  appearance. 

A  strong  reaction  naturally  carries  with  it  a  greater  degree  of 
assurance  in  rendering  a  decision  than  a  weak  reaction.  This  is 
especially  true  of  the  Wasserman  test,  for  at  no  time  was  a  strong 
reaction  obtained  with  this  method  unless  the  blood  came  from  a 
patient  giving  clinically  or  anamnestically  signs  of  syphilis.  A  strong 
positive  reaction  with  the  Xoguchi  test  is  much  less  significant, 
at  least  in  my  experience.  I  obtained  positive  results  with  the 
Xoguchi  method  when,  from  the  physical  examination  and  the 
history,  syphilis  could  be  excluded  to  the  satisfaction  of  the  clinician. 
On  the  other  hand,  a  distinctly  negative  result,  using  the  Xoguchi 
method,  is  very  valuable,  and  in  the  majority  of  instances  comes 
from  an  individual  free  from  a  syphilitic  taint,  as  corroborated 
subsequently  by  a  careful  examination. 

In  the  above  work  no  deviation  from  the  accepted  technique  was 
resorted  to.  In  the  X'oguchi  tests  personal  communication  with  the 
originator  of  the  method  greatly  facilitated  the  progress  of  my  work 
by  rendering  clear  some  obscure  plienomena  and  furnishing  a  re- 
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liable  antigen.  The  amboceptor  I  prepare  myself  by  a  slightly 
different  method,  the  aim  being  greater  uniformity  in  the  5  mm. 
squares  of  paper  used  in  the  tests.  In  every  other  detail  the  technique 
is  exactly  as  advocated  by  Dr.  Noguchi,  using  the  same  reagents, 
and  working  with  the  same  controls. 

Conclusions.  1.  Every  beginner,  for  the  first  month  or  two, 
will  obtain  unsatisfactory  results  from  lack  of  proper  technique. 

2.  Having  mastered  the  technical  difficulties,  always  perform 
another  test  for  verification. 

3.  Acquire  the  habit  of  working  with  two  methods,  the  Wasser- 
man  and  Noguchi. 

4.  Every  week  or  ten  days,  spend  a  day  in  standardizing  reagents. 

5.  With  proper  technique  and  well  balanced  reagents  it  is  possible 
to  report  correctly  in  98  per  cent,  of  cases. 

6.  Questionable  reactions  are  not  to  be  used  for  diagnosis,  and 
if  a  given  serum  does  not  react  strongly  after  a  number  of  repetitions 
of  the  tests,  the  diagnosis  is  to  be  left  to  the  clinician. 

7.  I  find  that  the  Wasserman  reaction  gives  negative  results  in 
about  7  per  cent,  of  positive  sera,  treatment  periods  excluded. 

8.  The  Noguchi  method  gives  8  per  cent,  of  positive  results  in 
clinically  well-established  non-syphilitic  individuals.  The  positive 
reactions  in  these  cases  are  ordinary  reactions,  and  cannot  be  said 
to  be  remarkably  strong. 

9.  Exceptionally  strong  reactions  are  obtained  in  untreated  cases 
of  general  paresis  with  both  tests,  as  well  as  in  primary  sores  four 
weeks  after  infection. 

10.  With  time,  the  antibody  content  of  the  serum  diminishes. 
The  antibody  content  also  diminishes  during  inactivation  to  about 
one-third.     (Personal  communication  by  Dr.  Noguchi.) 

11.  The  table  of  interpretation  of  results  was  of  great  help  in 
rendering  many  correct  reports,  and  served  to  some  extent  as  a 
guide  in  the  disposal  of  the  serum  submitted  for  testing. 

12.  The  compilation  of  this  table  took  place  after  analyzing  the 
results  from  1390  reactions. 

13.  I  do  not  feel  justified  to  place  myself  on  record  concerning 
the  specific  or  non-specific  nature  of  certain  diseases.  However, 
the  majority  of  sera  from  tabetics  (78  per  cent.)  and  most  sera  from 
general  paretics  (not  treated  recently)  deviate  comj)loment,  and  the 
latter  most  strongly.  In  diabetics  a  positive  result  could  rarely 
be  had.  The  few  cases  of  aneurysm  and  aortic  lesions  as  well  as 
one  case  of  tricuspid  stenosis,  all  gave  a  positive  result.  Out  of 
84  locomotor  ataxia  cases,  06  gave  a  positive  Wasserman  and 
70  a  positive  Noguchi  reaction.  The  findings  in  clinical  conditions 
will  be  the  subject  of  another  connnunication. 

14.  I  am  not  at  present  in  a  position  to  state  the  influence  of 
treatment  on  the  reaction,  and  to  what  extent  or  manner  my  method 
of  interpretation  will  be  infhienceil. 
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A  STUDY  OF  THE  ALLEGED  PRESENCE  OF  TUBERCLE  BACILLI 
IN  THE  CIRCULATING  BLOOD. 
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PATHOLOGIST    AND    BACTERIOLOGIST    TO    THE    BRYN    MAWR    HOSPITAL, 

BRTN    MAWR,    PENNSYLVANIA. 

Twelve  months  have  now  elapsed  since  Rosenberger*  read  his 
initial  paper  before  the  Pathological  Society  of  Philadelphia,  upon 
the  presence  of  tubercle  bacilli  in  the  blood.  This  paper  gave  rise 
to  considerable  enthusiasm  in  local  medical  circles  and  no  little 
interest  to  the  medical  world  at  large,  because  he  asserted  that  it 
was  easily  possible  to  demonstrate  the  presence  of  tubercle  bacilli 
in  the  blood  of  every  case  of  tuberculosis,  by  means  of  a  technicjue 
so  simple  that  it  became  a  matter  of  surprise  that  previous  efforts, 
along  this  same  line,  by  many  competent  investigators,  should  not 
long  ago  have  been  rewarded  with  equal  success.  ]\Iany  accepted 
his  findings  quite  readily,  while  others  listened  to  them  with  a  good 
deal  of  reservation. 

Ptosenberger's  original  studies  comprised  50  cases  divided  as 
follows:  2  cases  of  fibroid  tuberculosis;  1  case  of  pneumothorax; 
fifteen  cases  of  incipient  tuberculosis;  23  cases  of  advanced  tuber- 
culosis, and  3  cases  of  the  laryngeal  form  of  the  disease.  He  has 
since  augmented  this  numl)er,  so  that  at  the  present  time  they  em- 
brace over  300  obsenations,  including  cases  of  lupus.  In  all  of 
these  cases  he  has  met  with  the  same  success,  finding  the  bacillus 
in  the  blood  in  every  instance. 

This  contribution  was  immensely  important,  because,  if  correct, 
some  of  our  preconceived  ideas  concerning  tuberculosis  must  be 
modified,  and  because  it  would  afford  the  clinician  a  simple  and 
almost  infallible  means  of  diagnosticating  the  malady  in  its  earliest 
incipiency,  a  matter  at  the  present  time  perplexing  and  difficult,  if 
not  impossible.  In  lieu  of  all  this  it  is  astonishing  to  find  that, 
with  the  exception  of  two  brief  contributions  on  the  subject,  Rosen- 
berger's  observations  have  not  been  confirmed. 

In  reviewing  the  literature  in  the  chronological  order  in  which 

1  Amer.  Jour.  Med.  Sci.,  1909,  cxxxvii. 
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the  reports  have  appeared,  the  following  are  noted:  Forsyth 
reports  the  study  of  12  cases,  with  positive  results  in  10.  Burnham^ 
and  Lyons'  detailed  their  observations  in  10  cases — negative  in 
every  instance.  Schroeder  and  Cotton*  published  the  results  of  their 
studies  of  the  blood  of  48  tuberculous  cattle,  with  findings  uniformly 
negative.  Mohler,^  carrying  on  an  independent  investigation, 
examined  the  blood  of  eight  tuberculous  cattle  with  negative  results. 
Ravenel  and  Smith**  state  that  they  have  examined  the  blood  of 
18  cases,  and  have  been  unable  to  demonstrate  tubercle  bacilli 
in  any  of  them.  Petty  and  MendenhalF  studied  10  cases,  only 
7  of  which  were  tuberculous,  and  in  all  of  them  bacilli  were  demon- 
strable in  the  blood.  One  case  of  axillary  adenitis,  presumably 
tuberculous  in  nature,  but  subsequently  shown  by  the  pathologist 
to  be  sarcomatous,  gave  a  negative  result.  The  two  remaining 
cases,  it  is  to  be  inferred,  were  cases  of  enteric  fever;  but  in  both  of 
them  acid-fast  organisms  supposed  to  be  tubercle  bacilli  were  found 
in  the  blood. 

Hewat  and  Sutherland*  made  twenty-two  examinations  of  twenty 
tuberculous  individuals,  and  in  one  case  only  were  they  able  to 
demonstrate  acid-fast  organisms.  However,  in  repeating  the  exami- 
nation of  the  patient's  blood  in  which  two  acid-fasts  were  found  in 
the  initial  test,  it  was  negative,  which  led  the  authors  to  believe  that 
the  presence  of  the  organisms  was  due  to  incidental  contamination. 
Anderson*  examined  the  blood  of  48  cases  of  human  tuberculosis 
together  with  13  guinea-pigs  and  8  rabbits  experimentally  infected 
by  the  Rosenberger  method.  Of  these,  but  one,  a  case  of  human 
tuberculosis,  revealed  acid-fast  organisms  in  the  blood  specimen;  but 
inasmuch  as  guinea-pig  inoculation  was  negative,  Anderson  does 
not  think  that  the  organisms  found  were  tubercle  bacilli.  It  is  of 
interest  to  note  that  in  3  of  the  rabbits  cultures  were  successfully 
grown  from  the  blood,  and  this  in  face  of  the  fact  that  it  was  impos- 
sible to  demonstrate  the  organisms  by  smear  in  the  blood  of  these 
animals. 

In  this  preliminary  report  is  added  a  study  of  56  cases,  in  the 
blood  of  which  tubercle  bacilli  were  sought  with  the  utmost  pains. 
The  cases  were  divided  as  follows:  Five  cases  of  suspected  tuber- 
culosis in  which  the  physical  examination  was  negative  or  question- 
able; 10  cases  in  which  physical  examination  Avas  clearly  positive, 
l)ut  in  which  the  sputum  was  either  negative  or  was  not  examined; 
4  incipient  cases  in  which  both  the  physical  examination  and  the 
sputum  were  conclusive;  9  cases  moderately  advanced;  1  moderately 
advanced  case  complicated  with  laryngeal  tuberculosis;  1  case  of 

-IJrit.   Med.  Jour..  1909,  i,   1001.  ^  .Joiir.  Ainer.  Med.   Assoc,   1909,  liii,  731. 

*  Bulletin  No.  116,  U.  S.  Deparlinent  of  AKriculture. 

'  Ibid.  «  .lour.   Ainer.  Med.  Assoc,   1909,  liii,  (>49. 
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BURVILL-HOLMES:    TUBERCLE    BACILLI    IX    THE    BLOOD  101 

tuberculous  adenitis;  1  case  of  miliary  tuberculosis  in  an  infant; 
1  case  of  bilateral  senile  pneumonia ;  and  lastly,  2  cases  of  epidemic 
cerebrospinal  meningitis. 

Particular  interest  was  aroused  through  the  appearance  of 
Rosenberger's  paper,  because  before  its  appearance  a  similar  inde- 
pendent investigation  was  in  progress  at  the  Henry  Phipps  Insti- 
tute, the  technique  employed  ditfering  but  little  from  that  of  Rosen- 
berger.  The  work  had  been  abandoned,  however,  after  the  careful 
study  of  the  blood  of  8  cases  of  undoubted  tuberculosis  was  pro- 
ductive of  negative  results  only.  The  technique  was  as  follows: 
5  c.c.  of  blood  was  withdrawn  from  any  convenient  vein  and  immedi- 
ately added  to  an  equal  quantity  of  a  2  per  cent,  solution  of  sodium 
citrate.  The  mixture  was  then  centrifugalized  for  ten  minutes  in 
a  rapidly  revolving  electric  machine,  the  supernatant  fluid  pipetted 
off,  distilled  water  added  to  the  sediment,  the  mixture  vigorously 
shaken  and  recentrifugalized.  The  sediment  thus  laked  was 
withdrawn  with  a  pipette,  thick  smears  made  on  clean  glass  slides, 
fixed,  and  stained  for  five  minutes  in  carbol  fuchsin,  decolorized 
in  5  per  cent,  nitric  acid  in  95  per  cent,  alcohol,  and  counterstained 
for  five  seconds  in  borated  methvlene  blue.  Rosenberger  at  first 
employed  the  centrifuge  but  subsequently  discontinued  its  use,  as  he 
thought  it  gave  less  satisfactory  results  than  simple  sedimentation. 
On  the  other  hand,  Forsyth  employed  the  centrifuge,  which  in  his 
hands  gave  better  results. 

Rosenberger's  technique  as  given  in  his  original  article,  was 
rigidly  followed  in  my  latest  series  of  cases.  It  rec|uires  that  the 
blood,  after  being  drawn  and  agitated  with  a  citrate  solution,  be 
allowed  to  sediment  for  twenty-four  hours  in  a  refrigerator,  at  the 
end  of  which  time  the  sediment  is  pipetted  off  and  thickly  spread 
upon  clean  glass  slides,  which  are  then  placed  on  a  copper  plate 
and  subjected  to  a  low  degree  of  heat  until  dry.  They  are  subse- 
quently laked  by  placing  them  in  a  jar  of  distilled  water  and  the 
resulting  thin,  almost  colorless  film  dried  and  fixed  by  rapidly 
passing  through  a  Bunsen  flame.  They  were  next  stained,  carbol- 
fuchsin  with  Pappenheim's  stain  as  a  decolorizer  and  counter- 
stain  being  employed.  In  the  first  fifteen  examinations  this 
technique  was  employed  exactly,  but  Pappenheim's  solution  was 
eventually  discarded  becau.se  it  gave  ri.se  to  so  many  confusing 
artefacts.  Indeed,  in  a  large  majority  of  the  .slides  .so  stained 
these  were  met  with  and  were  sometimes  .so  deceptive  in  their 
resemblance  to  tubercle  bacilli  that  co-workers  in  the  laboratory 
who  were  a.sked  to  examine  them  frefjuently  differed  in  their  judg- 
ment. The  fact,  however,  that  after  the  Pappenheim  stain  was 
abandoned,  and  decolorization  in  acid  alcohol  with  counterstaining 
in  borated  blue  substituted  for  it,  no  such  bodies  were  encountered 
would,  I  think,  seem  to  prove  that  they  were  artefacts. 

In  the  initial  part  of  the  investigation  six  .slides  were  made  from 


102  BURVILL-HOLMES :   TUBERCLE    BACILLI   IX   THE   BLOOD 

the  blood  of  each  case  and  each  examined  critically  field  by  field, 
but  after  7  cases  had  been  so  studied  it  was  deemed  sufficient  that 
two  slides  be  prepared,  and  from  thirty  minutes  to  three  hours 
devoted  to  a  study  of  each  of  them.  Singularly  enough,  in  the  few 
cases  in  which  acid-fast  organisms  were  demonstrable  they  were 
found  in  less  than  fifteen  minutes.  In  one  case  only  three  minutes 
were  required,  in  another  it  required  only  eight  minutes'  search  to 
discover  the  first  group  of  bacilli,  and  a  second  group  was  discovered 
on  the  same  slide  after  twelve  more  minutes.  In  studying  another 
slide,  only  thirteen  minutes  were  required  to  find  a  group  of  organ- 
isms, which  were  the  only  ones  met  with,  although  another  half 
hour  was  expended  in  attempting  to  locate  more.  Bacilli  were 
found  in  six  minutes  in  another  case,  and  a  few  others  after  twenty- 
three  more  minutes.  Lastly,  one  and  a  half  minutes  was  all  the 
time  required  to  demonstrate  them  in  another  case. 

The  cases  which  gave  positive  results  were  five  in  number,  and, 
remarkable  though  it  may  seem,  with  two  exceptions  were  not 
cases  of  tuberculosis.  As  a  matter  of  fact,  if  the  case  of  miliary 
tuberculosis  in  the  infant  and  one  suspicious  case  of  incipient 
tuberculosis  be  excluded,  every  case  of  tuberculosis  examined  gave 
a  uniformly  negative  result. 

The  5  cases  referred  to  as  being  positive  were  as  follows:  One 
case  of  miliary  tuberculosis;  1  case  of  suspected  incipient  tuber- 
culosis; 1  case  of  senile  bilateral  pneumonia;  and  2  cases  of 
epidemic  cerebrospinal  meningitis.  The  finding  of  acid-fast 
organisms  in  the  blood  of  the  cases  of  cerebrospinal  meningitis 
was  of  so  much  interest  that  it  may  not  be  amiss  to  enter  a  little 
into  detail  regarding  them,  because  it  proves  how  readily  the 
clinician  could  be — and  was  for  a  time — led  astray  in  his  diagnosis 
by  such  laboratory  findings. 

Case  I. — W.  B.,  a  student  in  one  of  the  colleges  of  the  suburbs 
of  Philadelphia  was  admitted  to  the  Bryn  j\Iawr  Hospital  with  a 
history  of  headache  and  malaise  for  three  or  four  days  prior  to 
admission.  The  headache  was  very  intense,  pyrexia  was  present, 
the  pupils  were  dilated,  and  he  com])lained  of  some  abdominal  pain. 
At  times  he  talked  incoherently.  His  neck  was  very  slightly  rigid, 
with  no  pain  on  movement.  There  was  anesthesia  of  the  cornea. 
No  rose  spots  were  demonstrable.  The  attending  physician  sus- 
pected enteric  fever,  although  a  tentative  diagnosis  of  meningitis 
was  made.  A  Widal  test  was  negative,  and  a  leukocyte  count  of 
10,200  was  obtained.  A  lumbar  puncture  being  refused,  10  c.c. 
of  blood  was  withdrawn  from  an  arm  vein,  5  c.c.  of  which  was 
utilized  in  making  a  blood  culture  for  the  purpose  of  demonstrating 
ty])h<)id  bacilli  if  ])ossible,  the  other  5  c.c.  being  mixed  witii  a  citrate 
solution  to  be  examined  for  tubercle  bacilli.  On  the  following 
day  the  patient's  symptoms  had  become  intensified.  He  was  now 
delirious,  there  was  marked  rigidity  of  the  neck,  and  her])es  laliialis 
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appeared.  Lumbar  puncture  was  still  refused.  Examination 
of  the  blood  on  this  day  showed  acid-fast  bacilli,  and  in  the  absence 
of  any  epidemic  of  cerebrospinal  fever,  a  diagnosis  of  tuberculous 
meningitis  with  miliary  tuberculosis  was  made. 

Case  II. — P.  B.,  a  college  chum  and  room-mate  of  W.  B.,  was 
admitted  to  the  same  hospital  on  the  day  that  the  diagnosis  of 
Case  I  was  supposed  to  have  been  cleared  up.  He  also  had  marked 
meningitic  s^nnptoms — delirium,  retraction  of  the  neck,  and  the 
characteristic  decubitus  assumed  by  such  victims.  Kernig's  sign 
was  marked.  Becoming  ill  so  soon  after  his  room-mate  and  with 
similar  symptoms,  it  was  suspected  that  both  young  men  were  the 
victims  of  the  epidemic  form  of  cerebrospinal  meningitis,  and  a 
lumbar  puncture  was  performed.  The  fluid  ol>tained  was  puru- 
lent, and  upon  microscopic  examination  showed  inmmierable 
diplococci  with  the  morphological  and  tinctorial  characteristics 
of  the  meningococcus.  5s'o  acid-fast  bacilli  were  found,  though 
they  were  carefully  searched  for.  A  lumbar  puncture  was  now 
done  in  Case  I,  and  meningococci  were  also  found,  but  again  no 
acid-fast  bacilli  could  be  discovered  in  the  spinal  fluid.  As  a  matter 
of  interest,  5  c.c.  of  blood  from  Case  II  was  secured  and  examined 
for  tubercle  bacilli,  and  to  the  writer's  surprise  a  few  acid-fast  organ- 
isms were  demonstrated. 

True,  there  is  a  possibility  that  both  of  these  patients  were  tuber- 
culous, though  it  must  be  admitted  that  it  would  be  a  peculiar 
coincidence.  We  must  also  rememl)er  that  Rosenberger  claims 
to  have  demonstrated  acid-fast  bacilli  in  the  blood  of  apparently 
healthy  individuals.  ]Might  the  blood  of  these  two  individuals 
have  revealed  acid  fast  bacilli  had  such  an  examination  been  made 
prior  to  their  falling  ill?  Petty  and  Mendenhall  found  acid-fast 
bacilli  in  the  blood  of  two  of  their  patients  who  were  apparently 
suffering  from  t^-phoid  fever.  Be  that  as  it  may,  the  point  is,  that 
even  though  acid-fast  bacilli  were  demonstrable  in  the  blood, 
it  could  scarcely  be  regarded  as  definite  proof  of  the  existence  of 
tuberculosis.  Had  Case  II  not  contracted  the  disease,  W.  B., 
dving  as  he  did  after  a  protracted  illness,  would  have  been  con- 
sidered a  case  of  tuberculous  meningitis  with  miliary  tuberculosis, 
and  a  death  certificate  issued  accordingly,  when,  as  a  matter  of  fact, 
he  was  not  a  victim  of  either  disease.  P.  B.  died  also,  and  it  might 
be  added  that  an  autopsy,  though  urgently  sought  for,  was  refused 
in  both  instances.  No  postmortem  examination  was,  unfortunately, 
permitted  in  the  case  of  bilateral  pneumonia,  in  whose  blood  acid- 
fast  organisms  were  found.  The  patient  was  a  woman,  aged  sixty- 
five  years,  whose  clinical  symptoms  were  characteristic.  Repeated 
examinations  of  the  sputum  never  showed  the  presence  of  tubercle 
bacilli,  though  pneumococci  were  found  in  abundance. 

The  50  cases  of  tuberculosis,  the  study  of  which  form  the  basis 
of  this  paper,  were  ward  and  dispensary  patients  at  the   Henry 
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Phipps  Institute  of  Philadelphia.  In  every  case  the  blood  was 
secured  by  introducing  a  needle  into  a  vein,  and  the  staining  per- 
formed according  to  the  technique  already  given.  Careful  ex- 
aminations were  made,  and  with  a  single  exception  were  uniformly 
negative.  The  one  patient  in  w'hose  blood  acid-fast  organisms 
were  found  presented  no  physical  signs  whatsoever,  though  her 
^history  was  suspicious.  Two  separate  groups,  one  of  five  and  one 
of  three  acid-fast  organisms,  were  found  in  the  blood  of  this  case. 
They  were  not  t^'pical  for  the  tubercle  bacillus.  In  fact,  in  no  case 
have  the  organisms  discovered  been  morphologically  t}]pical.  In 
some  instances  they  appeared  much  larger  and  broader  wdth  round 
ends  and  a  pale  pink  color;  in  other  instances  they  were  short  and 
stained  intensely.  None  showed  irregularity  of  staining,  and  in 
no  case  was  clumping  observed.  The  bacilli  found  in  the  case 
of  W.  B.  were  chiefly  of  the  large,  broad  t}'pe,  and  peculiar  in 
that  one  group  of  the  organisms  ^ere  in  chain  formation,  two  chains 
Iving  parallel,  one  consisting  of  five  elements,  the  other  of  four, 

IxocuLATioN  Experiments.  In  order  that  the  character  of  the 
organisms  might  be  more  accurately  investigated,  inoculations  of 
guinea-pigs  with  the  blood  was  used  as  a  control.  Approximately 
2  c.c.  of  the  blood  from  each  of  37  of  the  50  cases  of  tuberculosis 
was  inoculated  into  guinea-pigs.  In  the  first  21  animals  the 
injection  was  made  intraperitoneally,  but  as  it  was  suggested  that 
the  peritoneal  fluids  might  possibly  exert  some  bactericidal  influence, 
the  subcutaneous  method  was  substituted  for  the  remainder.  Two 
pigs  were  inoculated  from  each  case,  74  animals  being  thus  utilized ; 
17  died  prematurely — under  three  weeks.  Of  the  remainder,  13 
survived  the  injection  from  two  to  seven  months;  14  from  from  one  to 
two  months,  and  5  approximately  three  weeks.  All  were  carefully 
autopsied,  and  in  no  single  case  was  there  any  macroscopic 
evidence  of  tuberculosis,  glandular  or  otherwise.  The  failure  to 
induce  the  disease  in  guinea-])igs  by  injecting  them  with  the  blood 
from  tuberculous  individuals  is  supposed  by  Koseiil)erger  to  depend 
upon  the  attenuation  or  death  of  the  organisms  in  the  blood  stream. 
The  experiments  of  Liebermeister*"  are,  however,  convincingly 
opposed  to  this  view. 

Sources  of  Error.  That  Rosenberger  should  rc])c)rt  constant 
positive  results  in  a  large  series  of  cases,  and  that  Ravenel  and 
Smith,  Cotton  and  Schroeder,  and  Mohler  uniformly  negative 
ones,  and  that  negative  results  should  occur  in  the  50  cases  herein 
reported,  is,  to  say  the  least,  extremely  ])er])lexing.  To  say  that  the 
organisms  are  only  present  in  the  blood  at  certain  stages  of  the 
disease  is  not  tenable,  because  Rosenberger  found  them  at  all 
stages.  How,  then,  are  such  discrepancies  to  be  accounted  for? 
All  sources  of  contamination  seemed  to  have  been  e.xcluded  by 

"•Centralb.  f.  allg.   Path.  u.  I'atli.   .\nat.,  1908,  xix,  934. 
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Rosenberger  in  his  investigation,  but  Burnham  and  Lyons,  and 
more  recently  Brem,  have  demonstrated  at  least  one  source  through 
which  error  can  arise.  Brem,"  intent  upon  confirming  or  refuting 
Rosenberger's  work,  and  finding  acid-fast  baciUi  fairly  constantly, 
although  his  inoculation  experiment  in  guinea-pigs  proved  negative, 
was  led  to  suspect  the  water  he  made  use  of  for  his  solutions  and 
also  his  chemicals  and  stains.  All  were  critically  examined  for  the 
presence  of  the  acid-fast  organisms,  but  with  no  result  until  at  last, 
after  fixing  the  sediment  from  the  distilled  water  upon  a  slide  by 
means  of  albumin,  he  was  able  to  demonstrate  acid-fast  organisms 
in  greater  or  less  numbers  in  every  specimen  examined.  It  is 
true  that  Rosenberger  examined  his  solutions  and  also  with  negative 
results,  but  as  Brem  points  out,  the  failure  to  find  the  water  bacilli 
may  have  been  due  to  the  fact  that  no  albuminous  material  was  used 
as  a  fixative.  Both  at  Bryn  Mawr  Hospital  and  at  the  Henrv 
Pliipps  Institute  the  water  used  for  making  the  various  solutions 
is  distilled  from  a  Jewell  apparatus.  Inasmuch  as  of  the  five 
positive  findings  four  were  from  cases  in  the  Bryn  ]\Iawr  Hospital, 
some  contaminating  factor  was  suspected.  The  water  had  already 
lieen  examined  and  no  acid-fast  organisms  discovered,  for  the  verv 
reason  that  may  have  led  Rosengerger  into  error,  namely,  the  lack 
of  a  fixative,  for  when  the  sediment  from  the  distilled  w'ater  at  the 
Bryn  Mawr  Hospital,  where  the  bacilli  had  been  found,  was  examined 
many  acid-fast  organisms  were  discovered,  and  when  the  water 
at  the  Henry  Phipps,  where  practically  no  bacilli  had  been  found, 
was  examined,  no  acid-fast  organisms  were  found.  In  summing 
up,  it  seems  clear  that  tubercle  bacilli  do  not  constantly  circulate 
in  the  blood  of  tuberculous  individuals,  though  they  are  occasionally 
present,  as  is  shown  by  the  inoculation  experiments  of  Lieljer- 
meister.  Being  'very  few  in  number,  they  must  be  extremely  difficult 
to  find,  otherwise  out  of  50  cases  so  carefully  studied  some  should 
have  revealed  themselves. 


IS  THROMBO-ANGIITIS  OBLITERANS  RELATED  TO  RAYNAUD'S 
DISEASE  AND  ERYTHROMELALGIA? 

By  Leo  Buerger,  M,D., 

ASSISTANT    ADJUNCT   SURGEON   AND   ASSOCIATE   IN   SURGICAL    PATHOLOGY,    MOUNT   SINAI 
HOSPITAL,    NEW    YORK. 

In  March,  1908,  in  a  preliminary  communication,  I  presented  to 
the  New  York  Pathological  Societv  the  results  of  mv  studies  on  the 
vessels  of  cases  of  so-called  endarteritis  obliterans.  At  that  time  I 
demonstrated  that  the  lesions  of  endarteritis  obliterans  of  the  lower 

"  Jour.  Amer.  Med.  Assoc,  1909,  liii,  909. 
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extremities  (or,  as  the  Germans  call  it,  Spontan-Gangrdn,  Angio- 
sklerotische  gangrdn)  are  not  due  to  proliferation  of  the  intima,  but 
are  thrombotic  in  nature;  that,  in  this  disease,  there  is  extensive 
obliterating  thrombosis  in  the  arteries  and  less  often  in  the  veins  of 
the  lower  extremities,  followed  by  organization  and  canalization 
with  an  attempt  at  the  production  of  sufficient  collateral  circulation. 
I,  therefore,  suggested  that  the  names  endarteritis  obliterans  and 
angiosclerotic  gangrene  be  dropped  in  this  connection,  and  that  the 
term  thrombo-angiitis  obliterans  be  employed. 

My  investigations  at  that  time  were  particularly  aimed  at  throw- 
ing light  on  the  pathology,  although  I  had  already  collected  notes  on 
the  symptomatology  of  more  than  twenty-five  cases.  Since  then  I 
have  dissected  and  examined  twenty  additional  amputated  lower 
extremities,  making  twenty-eight^  in  all,  and  have  carefully  followed 
the  clinical  course  of  more  than  fifty  patients.  In  a  paper  which 
appeared  in  this  Journal,^  as  well  as  in  two  succeeding  contributions, 
one  on  the  condition  of  the  veins,^  and  the  other  on  the  symptom 
complex  presented  by  associated  migrating  phlebitis  of  superficial 
veins,*  it  was  definitely  stated  that  a  distinct  clinical  and  pathologi- 
cal entity,  thrombo-angiitis  obliterans,  was  under  consideration.  In 
the  same  issue  of  this  Journal,^  Sachs,  writing  on  "Raynaud's 
Disease,  Erythromelalgia  and  the  Allied  Conditions,  and  Their 
Relation  to  Vascular  Disease  of  the  Extremities,"  expressed  views 
which  are  completely  divergent  from  my  own,  with  the  result  that  a 
great  deal  of  confusion  has  arisen  in  regard  to  what  thrombo- 
angiitis obliterans  really  is,  and  as  to  how  it  is  rehited  to  Raynaud's 
disease  and  erythromelalgia.  Having  received  a  number  of  inquiries 
on  this  topic  of  late,  I  wish  to  state  my  own  view  briefly  here. 

Thrombo-angiitis  obliterans  is  in  no  way  related  to  either  Ray- 
naud's disease  or  erythromelalgia.  Patients  suffering  from  thrombo- 
angiitis obliterans,  however,  may  present  a  clinical  picture  which  has 
been  and  is  sometimes  diagnosticated  as  one  or  the  other  of  the  two 
latter  conditions. 

The  following  statement  is  found  in  Sachs'  paper:  "According  to 
Dr.  Buerger's  studies  the  morbid  changes  are  the  same  whether  the 
case  be  designated  clinically  as  erythromelalgia,  Raynaud's  disease, 
or  acrocyanosis."  This  is  a  rather  unfortunate  misunderstanding. 
My  own  clinical  observations  lead  me  to  the  opinion  that  the  designa- 
tions erythromelalgia  and  Raynaud's  disease  are  not  applicable  to 
the  usual  clinical  pictures  characteristic  of  thrombo-angiitis  obliter- 
ans. It  is  the  redness  in  the  dependent  position,  a  striking  symptom 
of  thrombo-angiitis  obliterans,  and  the  pain  that  may  leail  the  dini- 

'  'nic?c  will  be  reported  in  dcLiil  by  the  author  and  Miss  Adele  Oiipenheimer. 
'  Amer.  Jouh.  Med.  Sci.,  1908.  cxxxvi.  5G7. 
•  .lour.  Amer.  Med.  Assoc,  1909,  pp.  1.319  to  1325. 
*  International  Clinics,  vol.  xiii,  19th  series,   p|).  85  to  106. 
'  Amer.  Jour.  Med.  Sci.,  1908,  cxxxvi,  560. 
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cian  to  think  of  erythromelalgia,  and  the  gangrenous  termination 
which  may  cause  confusion  with  Raynaud's  disease.  I  would  digress 
too  far  from  my  theme  were  I  to  adduce  all  the  evidence  I  possess 
in  favor  of  the  assumption  that  the  red  blush  is  but  an  expression  of 
the  attempt  to  compensate  for  impoverished  circulation  by  virtue  of 
dilatation  of  superficial  capillaries.  It  is  a  phenomenon  found  also 
in  certain  cases  of  arteriosclerosis  or  diabetic  gangrene,  although 
less  striking  in  these  latter  conditions. 

Some  ten  years  ago  Sachs  and  Wiener,  in  papers  on  erythro- 
melalgia/ endeavored  to  show  by  the  pathological  findings  in  a  case 
that  the  lesion  in  erythromelalgia  is  an  obliterating  process  of  the 
arteries.  Cassirer,  in  his  monograph'  on  Vasomotor  and  Trophic 
Neuroses,  expresses  the  view  that  they  were  dealing  with  a  case 
of  ''endarteritis  obliterans,"  or,  as  I  term  it,  "thrombo-angiitis 
obliterans."     This,  too,  is  my  conviction. 

Of  late  I  have  been  able  to  prove  by  the  clinical  and  anatomical 
study  of  two  cases*  that  belong  to  the  group  of  "acrocyanoses,"^  that 
gangrene  can  occur  without  organic  arterial  change.  This  is  in  all 
probability  also  true  for  Raynaud's  disease. 

Thrombo-angiitis  obliterans  is  a  clinical  and  pathological  entity 
characterized  by  thrombotic  occlusion  of  arteries  alone  or  of  arteries 
and  veins,  giving  subjective  manifestations,  chief  among  which  are 
pain  and  the  peculiar  symptoms  of  intermittent  claudication,  and 
presenting  objective  phenomena,  the  most  important  of  which  are 
redness  in  the  dependent  position  of  the  limb,  marked  blanching  in 
the  elevated  position,  evidences  of  arterial  occlusion  in  the  form  of 
pulseless  vessels,  trophic  disturbances  of  moderate  extent  and  of 
even  grave  consequence  often  terminating  in  gangrene  of  one  or  both 
lower  extremities.  We  possess  no  data  which  tend  to  show  that 
either  erythromelalgia  or  Raynaud's  disease  is  dependent  upon 
organic  obliteration  of  arteries  or  veins.  Clinically,  thrombo-angiitis 
obliterans  may  show  many  variations  from  a  set  form,  and  this 
accounts  for  the  fact  that  the  true  condition  is  so  frequently  over- 
looked. Associated  migrating  phlebitis  and  symptoms  of  inter- 
mittent claudication  are  but  two  of  a  number  of  phases  that  may 
stand  out  as  striking  features.  Individual  characteristic  symptoms 
of  thrombo-angiitis  obliterans  do  not  justify  us  in  establishing  a 
relationship  betw^een  this  disease  and  others  in  which  somewhat 
similar  phenomena  may  be  found. 

•  Mount  Sinai  Hospital  Reports,  1898,  and  Phila.  Med.  Jour.,  .June  29,  1901. 
^  Vasomotorisch-trophischen  Neurosen,  Berlin,  1901,  pp.  145,  163,  164,   193. 

•  To  be  published  with  Miss  Adele  Oppenheimer. 

•  They  could  be  regarded  as  atj-pical  cases  of  Raynaud's  disease. 
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FOUR  CASES  OF  CERVICAL  RIB,  TWO  OF  THEM  FLAIL-LIKE. 
By  a.  p.  Fr.incine,  A.M.,  M.D., 

INSTRUCTOR    IN    MEDICINE     IN    THE    UNIVERSITY    OF    PENNSYLVANIA;     PHYSICIAN-IN-CHIEF    TO 

THE    TUBERCULOSIS    DISPENSARY    (PHILADELPHIA)    OF    THE    PENNSYLVANIA    STATE 

DEPARTMENT    OF    HEALTH;    VISITING     PHYSICIAN    TO    THE    PHILADELPHIA 

GENERAL    HOSPITAL,    DEPARTMENT    OF    TUBERCULOSIS. 

Three  of  the  following  cases  occurred  at  the  State  Dispensary 
for  Tuberculosis  (No.  21),  one  in  the  service  of  Dr.  John  C.  Da 
Costa,  Jr.,  one  in  that  of  Dr.  Samuel  A.  Munford,  and  one  in  my 
own.  The  fourth  case  was  kindly  added  by  Dr.  John  Speese  from 
the  Surgical  Dispensary  of  the  University  Hospital.  I  am  indebted 
to  Dr.  Alfred  Stengel  for  the  interesting  skiagram  of  a  case  in  which 
cers'ical  rib  was  suspected  clinically,  but  which  the  rc-rays  showed 
to  be  the  elongated  transverse  process  of  the  first  thoracic  vertebra. 

It  is  not  my  purpose  to  review  the  literature  of  cervical  rib  nor 
to  discuss  the  classification,  diagnosis,  symptoms,  or  treatment, 
as  this  has  all  been  done  by  others,  notably  by  Keen.^  The  usual 
types  of  cervical  rib  are  relatively  so  frequently  discovered  today 
as  to  be  unworthy  of  detailed  report  on  account  of  any  rarity 
of  the  condition  or  of  any  special  clinical  interest  pertaining  to  it. 
But  it  seems  not  out  of  place  to  put  on  record  tw^o  of  the  follow- 
ing cases,  showing,  as  they  do,  a  curious  and  uncommon  anomaly, 
namely,  a  cer\'ical  rib  with  a  distinct  joint  or  articulation  in  its 
continuity,  being  flail-like  and  having  two  sections. 

So  far  as  I  have  been  able  to  observ^e,  the  diagnosis  of  cenical 
rib,  certainly  in  the  great  majority  of  instances,  and  even  in  the 
absence  of  symptoms  to  call  attention  to  the  condition,  presents  no 
difficulties  (though  it  should  always  be  confirmed  by  the  .r-rays). 
It  would  be  much  more  frequently  detected  were  careful  clinical 
methods  more  generally  followed  in  routine  dispensary  work.  This 
has  been  particularly  suggested  by  the  discovery  of  the  three  cases 
in  the  State  dispensary  service  within  a  relatively  short  time,  espe- 
cially as  each  of  the  patients  had  been  previously  treated  at  several 
other  hospitals  and  belonged  to  what  might  be  termed  the  indigent 
itinerant  sick. 

Case  I. — L.  D.  (State  Dispensary,  Case  No.  SSO,  service  of  Dr. 
Francine),  a  white  female,  aged  twenty-nine  years;  married;  a 
Russian  Jewess;  five  cliildren.  There  is  no  family  history  of  tuber- 
culosis and  no  history  of  contact  with  it.  The  stated  illness  began 
two  months  previous] v  witli  some  blood  spitting  and  cough,  a  few 
night  sweats,  and  loss  of  weight.  'J'lie  highest  weight  in  lieahh  was 
135  pounds;  tlie  present  weight  is    \-'2  |)ounds.      Height,  live  feet 

'  Amkk.  Jouh.  Med   Sci.,  1907,  cxxxiii,  173. 
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two  inches.  Temperature  a.m.,  99.2°;  pulse,  84;  respirations,  20. 
The  pulmonary  lesion  is  an  active  infiltration  of  the  right  apex 
moderately  advanced. 

|»  The  patient  says  that  for  the  last  two  years  she  has  had  occasional 
mild  pains  in  the  left  shoulder  with  an  occasional  "pricking" 
sensation  in  the  left  forearm;  she  has  no  pain  at  present. 

Physical  examination  reveals  a  small  mass  in  the  cervical  end  of  the 
supraclavicular  fossa  about  an  inch  above  the  clavicle,  which  might 
readily  be  mistaken  for  an  enlarged  gland,  except  that  it  is  of  bony 
hardness  and  immovable,  and  upon  deep  palpation  may  be  traced 
back  to  the  cers'ical  spine.  There  is  no  general  tenderness,  but 
firm  pressure  upon  the  mass  gives  slight  pain.  Upon  the  right  side 
a  similar  and  smaller  mass  may  be  palpated,  with  less  distinctness. 
The  skin  of  the  shoulders  and  arms  is  normal.  There  is  no  pulsa- 
tion or  other  signs. 

Dr.  Henry  K.  Pancoast,  the  rontgenologist  to  the  Hospital  of 
the  University  of  Pennsylvania,  has  kindly  described  the  radiogram 
(Figs.  1  and  2)  as  follows: 

Case  I. — Right  Side.  There  is  a  rudimentary  cervical  rib  about 
one  inch  long  and  tapering  to  a  pointed  free  extremity.  The  head  is 
ill-defined  and  probably  not  well  developed.  The  neck  is  obscured 
by  the  shadow^  of  the  transverse  process.  There  is  a  very  close 
articulation  with  the  transverse  process  of  the  seventh  cervical 
vertebra.  A  joint  line  can  just  barely  be  determined,  and  a  thick- 
ened portion  of  bone  indicates  the  tubercle  of  the  rib.  At  a  first 
glance,  however,  the  appearance  is  almost  that  of  an  abnormally 
developed  transverse  process  rather  than  of  a  rib.  The  first  rib 
on  this  side  articulates  with  the  first  dorsal  body  only,  and  not  with 
the  lower  edge  of  the  seventh  cenical  in  addition,  as  is  almost 
always  the  case  when  a  cervical  rib  is  present. 

Left  Side.  The  following  interpretation  of  the  appearance  of 
the  cers'ical  rib  on  this  side  is  offered  after  a  careful  study  of  the 
radiogram.  There  is  a  poorly  defined  and  not  well-developed 
head  articulating  with  the  seventh  cervical  body.  The  neck  is  short 
and  slender.  A  well-developed  tubercle  articulates  with  the  trans- 
verse process  of  the  seventh  cervical  vertebra.  This  articulation 
is  structurally  well  developed  and  is  clearly  defined.  The  body 
of  the  rib  appears  to  be  approximately  about  one  and  one-half  inches 
long,  and  terminates  in  a  slightly  broadened  and  distinct  articular 
surface.  With  the  latter  a  second  body  seems  to  articulate.  There 
is  a  well-defined  appearance  of  a  joint.  There  is  sufficient  space 
between  the  articulating  ends  to  suggest  the  presence  of  articular 
cartilage.  This  second  body  is  about  the  same  length  as  the  proximal 
one.  The  head  of  the  first  rib  on  this  side  seems  just  barely  to 
touch  the  lower  margin  of  the  seventh  cervical  body,  being  a  little 
higher  than  the  head  of  the  first  rib  on  the  opposite  side. 

This  unusual  radiographic  appearance  has  not  previously  been 


no 
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observed  by  me  either  in  the  dozen  or  more  cases  examined  person- 
ally or  in  radiograms  made  by  others.  Neither  were  any  reports 
of  such  a  type  of  cervical  rib  found  when  making  a  partial  review 


FiG.  1. — Bilateral  cervical  rib  (Case  I).     Note  the  flail-like  rib  on  the  left,  with  a  distinct 
articulation  or  joint  in  its  continuity. 


Fig.  2. — Tracing  of  the  skiaRram  shown  in  Fia.  1 


of  the  literature  on  the  subject,  in  1002.  A  lack  of  knowledge 
concerning  more  recent  literature  renders  any  conception  as  to  the 
frcijucncy  of  occurrence  of  this  unusual  form  impossible. 
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Case  II. — L.  M.  (State Dispensary,  Case  No.  1409,  senice  of  Dr.  J. 
C.  Da  Costa,  Jr.),  a  white  male,  aged  thirty-three  years,  married; 
native  of  the  United  States.  One  child.  Xo  family  history  of  tuber- 
culosis and  no  history  of  contact.  The  stated  illness  began  four 
months  previously  with  cough  and  expectoration,  some  hoarseness, 
and  loss  of  weight.  Some  blood  spitting  occurred  in  the  last  month. 
The  highest  weight  in  health  was  158  pounds,  the  present  weight  is 
136^  pounds.  Height,  five  feet  seven  and  one-half  inches.  Tempera- 
ture A.M.,  98.4°;  pulse,  94;  respirations,  24.  The  pulmonary  lesion 
is  an  infiltration  of  the  right  apex,  moderately  advanced. 


Fig.  3. — Bilateral  cervical  rib  (Case  II).      Note  the  flail-like  rih  on  tlip  left,  witli  a  distinct 
articulation  or  joint  in  it.s  continuity. 

He  complains  of  some  pain  in  the  left  shoulder;  at  times  this  is 
sharp;  no  tenderness. 

Physical  Examination.  One  and  a  quarter  inches  above  the  left 
clavicle  and  toward  the  cersical  end  of  the  supraclavicular  fossa 
a  small,  hard,  nodular  mass  is  felt,  extending  backward  toward  the 
cervical  spine.  Deep  palpation  in  the  right  supraclavicular  fossa 
reveals  a  corresponding,  though  much  smaller,  nodule.  The 
shoulder  and  arms  are  otherwise  normal. 

The  following  interpretation  of  the  radiogram  (Fig.  3),  made  by 
Dr.  Menges,  of  the  Jefferson  Medical  College  Hospital,  is  based 
upon  a  comparative  study  of  the  radiograms  of  both  cases: 

Right  Side.  A  complete  rib  articulating  at  its  origin  with  the 
body  and  transverse  process  of  the  seventh  cervical  vertebra.    The 
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body  terminates  in  front  probably  in  a  common  cartilage  with  the 
first  rib,  the  inner  end  of  which  is  lower  than  on  the  left  side,  as  is 
usually  the  case.  The  first  rib  on  this  side  articulates  as  it  would 
normally,  just  as  in  the  first  case,  with  the  first  dorsal  body  only, 
and  not  with  the  body  of  the  vertebra  above  in  addition. 

Left  Side.  A  well-formed  but  more  slender  rib.  The  head  is 
poorly  developed,  the  neck  narrow,  and  the  tubercle  small,  as  com- 
pared with  the  same  portions  of  its  fellow  of  the  opposite  side. 
At  a  point  corresponding  to  about  the  middle  of  a  complete  rib, 
it  terminates  in  a  broadened  and  distinct  articular  surface.  It  here 
articulates  apparently  with  a  second  bone  about  one  and  one-half 
to  one  and  thi-ee-quarters  inches  in  length.  The  latter  tapers  to 
a  point,  but  terminates  rather  indefinitely,  being  obscured  by  the 
superimposed  shadows  of  the  first  rib  and  spine  of  the  scapula.  Its 
termination  would  seem  most  likely,  however,  to  be  like  that  of  a 
cer\'ical  rib  of  the  third  degree  in  development. 


Fig.  4. — RadioKram  of  a  case  which  clinically  suggested  a  cervical  rib.  The  real  con- 
dition was  an  elongated  transverse  process  of  the  first  thoracic  vertebra  with  great  obliquity 
of  the  first  rib.     (To  be  compared  with  Figs.  1  and  3.) 

The  first  rib  on  this  side  articulates  with  the  body  of  the  first 
dorsal  and  lower  margin  of  the  body  of  the  seventh  cenical  vertebra, 
as  is  usually  the  case  when  cenical  ribs  are  present.  It  has  a  longer 
neck  than  its  fellow  of  the  oj)posite  side,  and  the  transverse  j)rocess 
of  the  first  dorsal  vertebra  is  longer  on  this  side  than  on  the  right. 

Case  III. — J.  T.  (State  Dispensary,  Case  No.  1387,  service  of 
Dr.  S.  A.  Muuford),  a  white  male,  aged  twenty-five  years,  pre- 
sented himself  at  the  State  Dispensary  for  Tuberculosis  for  an 
examination  as  to  the  condition  of  his  lungs.  The  past  history 
was  not  of  .special  importance.  The  individual  was  tall  and  gaunt, 
with  the  typical  thorax  of  advanced  pulmonary  tuberculosis.     In 
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the  right  superclavicular  fossa  was  a  tumor,  wliile  the  superficial 
veins  from  the  right  arm  Avere  distended.  Palpation  proved  the 
tmnor  to  be  somewhat  yielding  and  hard,  with  a  large  artery  lying 
upon  it.  The  left  fossa  contained  a  somewhat  similar  tmnor  dis- 
tinctly palpable,  though  not  visible.  There  were  no  symptoms, 
nor  had  there  been  any.  In  answer  to  questions,  he  stated  that  his 
attention  had  been  called  to  the  mass  once  previously,  that  being 
the  first  intimation  of  its  presence. 

The  two  objects  were  thought  to  be  cervical  ribs,  and  this  diag- 
nosis was  confirmed  by  two  skiagrams,  one  taken  by  Dr.  ]\Ienges, 
and  one  by  Dr.  C.  L.  Leonard.  They  reveal  a  double  cervical  rib, 
each  about  three  inches  long,  with  well-developed  head,  neck,  and 
tubercle.  Both  articulate  with  the  seventh  cervical  vertebra.  The 
first  rib  on  the  right  side  articulates  with  the  lower  margin  of  the 
seventh  cenical,  while  the  one  on  the  left  does  not. 

Case  IV. — Patient  of  Dr.  John  Speese.  An  unmarried  woman, 
aged  twenty-tliree  years,  was  admitted  to  the  Surgical  Dispensary 
of  the  University  Hospital,  complaining  of  pain,  numbness,  and 
tingling  of  the  right  arm  and  forearm.  The  symptoms  began  one 
year  previously,  and  had  gradually  grown  worse,  and  were  accom- 
panied with  loss  of  muscular  power  and  cyanosis  of  the  arm.  She 
was  unable  to  account  for  this  condition,  and  there  was  nothing 
in  her  past  history  which  was  suggestive.  Examination  of  the  right 
arm  showed  decided  weakness  of  the  muscles,  but  no  atrophy.  The 
arm  was  cold  on  palpation,  and  the  right  radial  swollen  and  weaker 
than  the  left,  but  the  two  beats  were  synchronous.  The  axilla  was 
negative.  In  the  cer\'ical  region,  directly  beneath  the  sternocleido- 
mastoid and  making  this  muscle  rather  prominent,  a  hard  mass 
was  palpable.  The  mass  was  immovable  and  felt  like  a  portion  of 
rib.  The  diagnosis  of  cervical  rib  was  made,  confirmed  by  x-rays, 
and  operation  recommended.  The  patient  refused  operative 
interference  and  did  not  revisit  the  dispensary.  There  were  no 
symptoms  produced  on  the  left  side.  The  a:-rays  showed  bilateral 
cervical  ribs. 

The  skiagram  was  taken  by  Dr.  H.  K.  Pancoast,  who  reports  as 
follows : 

Right  Side.  An  incomplete  rib  about  two  and  one-half  inches 
long  by  radiographic  measurement,  with  well-developed  head,  neck, 
and  tubercle.  It  articulates  with  the  seventh  cenncal  vertebra. 
The  body  is  unusually  stout,  being  thicker  than  the  posterior  portion 
of  the  first  rib,  and  terminates  abruptly  in  a  somewhat  expanded 
extremity,  presenting  an  appearance  which  was  at  first  mistaken 
for  an  articular  end.  The  head  of  the  first  rib  on  this  side  seems 
barely  to  touch  the  lower  margin  of  the  body  of  the  seventh  cervical 
vertebra. 

Left  Side.  Incomplete  rib  of  about  the  same  length,  articulating 
with  the  seventh  vertebra.     The  head  is  not  so  well  developed 
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as  on  the  other  side,  and  the  neck  is  longer  and  more  slender,  cor- 
responding to  the  greater  relative  length  of  the  transverse  process 
of  this  vertebra  on  this  side.  The  tubercle  is  likewise  not  so  well 
developed.  The  body  is  more  slender  and  tapers  down  to  a  pointed 
extremity,  unlike  its  fellow.  The  first  rib  does  not  seem  to  be 
in  relation  with  the  body  of  the  seventh  cervical  vertebra  on  this 
side,  its  articulation  being  lower  than  on  the  right. 

As  Cases  III  and  IV  conform  to  the  usual  type  of  cervical  rib,  it 
was  considered  unnecessary  to  reproduce  the  skiagrams  in  the  text. 

Keen,  presmiiably  referring  to  this  flail-like  condition  of  a  cervical 
rib,  says:  "In  several  cases  a  joint  has  been  noticed  some  distance 
from  the  first  rib,  in  which  case  the  specimen  might  be  described  as 
a  cervical  rib  articulating  with  a  longer  or  shorter  exostosis.  Not 
uncommonly,  this  projection  from  the  first  rib,  which,  so  to  speak, 
rises  up  to  a  greater  or  less  extent  to  meet  the  rib,  is  apt  to  be 
thickened  at  the  point  of  junction  and  produces  a  tmiior  consisting 
of  two  portions  nearly  at  right  angles  to  each  other. "- 

From  a  careful  study  of  the  skiagrams  in  Cases  I  and  II  herewith 
reported,  I  feel  that  the  second  portion  of  the  cervical  rib  is  not  an 
exostosis  from  the  first  rib,  but  a  true  phalanx  or  distal  segment  of 
the  cers'ical  rib  itself. 

I  think  this  is  the  more  likely  explanation  on  theoretical  and 
anatomical  grounds,  for  while  the  tip  of  this  portion  is  not  distinctly 
visible  in  the  skiagrams,  being  merged  in  the  shadow  of  the  first 
rib  and  spine  of  the  scapula,  yet  there  is  the  absence  in  this 
position  of  any  dense  shadow,  as  would  likely  be  the  case  if  it  were 
an  exostosis  and  formed  a  base.  The  slender,  tapering  character 
of  this  bone,  its  small  end  being  in  juxtaposition  with  the  first  rib, 
and  the  angle  it  assumes  in  relation  to  the  first  rib,  taking  a  direction 
upward  and  inward,  also  tend  to  confirm  my  view. 

2  See  Weissenstein,  Ehrich  (Madelung),  Quervain,  Ranzi,  Adams,  Avon,  Tillmanns,  and 
Borchardt. 
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Exercise  in  Education  and  Medicine.  By  R.  Tait  McKenzie, 
A.B.,  M.D.,  Professor  of  Physical  Education  and  Director  of  the 
Department,  University  of  Pennsylvania.  Pp.  406;  340  illustra- 
tions.    Philadelphia  and  London:  W.  B.  Saunders  Co.,  1909. 

Exercise  has  for  many  years  been  dealt  with  by  authors  more  or 
less  qualified  to  write  about  it  from  different  standpoints.  A  half- 
century  ago  Taylor  wrote  on  the  Movement  Cure,  with  special 
reference  to  the  system  of  Swedish  gymnastics.  Forty  years  ago 
^laclaren's  Physical  Education — although  two-thirds  of  it  was  a 
mere  description  of  the  use  of  gymnasium  apparatus,  and  resembled 
a  Spalding  catalogue — was  greeted  as  epoch-making.  Thirty  years 
ago  Blaikie's  Hoiv  to  Get  Strong  (in  spite  of  the  execrable  English 
of  its  title)  had  a  considerable  vogue.  Twenty  years  ago  a  transla- 
tion of  Angerstein's  Home  Gymnastics  for  the  Sick  and  the  Well 
— largely  another  list  of  movements  and  contortions  supposed  to 
accomplish  remarkable  results — was  widely  consulted.  About  this 
time  White  recorded  his  opinions  under  the  title,  A  Physician's  View 
of  Exercise  and  Athletics,  and  many  other  magazine  articles  dealing 
with  various  aspects  of  the  subject  have  since  been  published. 
Sargent's  Health,  Strength,  and  Poicer  (1904)  was  a  book  of  some 
merit,  but  was  disappointingly  elementary  and  much  overloaded  with 
illustrations  of  special  exercises.  During  this  time  very  valuable 
treatises  on  artistic  anatomy — the  best  of  which  was  Arthur  Thom- 
son's— and  very  valueless  essays  on  The  Culture  of  Beauty  have  been 
published.  So  far  as  we  know,  however,  no  single  book  in  English 
has  covered  this  entire  field  in  a  manner  that  is  at  all  comparable  with 
Professor  McKenzie's  treatise,  either  for  scientific  accuracy,  literary 
skill  in  the  presentation  of  the  subject,  or  comprehensive  considera- 
tion of  all  the  collateral  and  allied  topics.  It  has — as  the  title  indi- 
cates— two  main  subdivisions,  Exercise  in  Education  ami  Exercise 
in  Medicine. 

In  Part  I  the  author  has  tried  to  interest  and  instruct  the  indi- 
vidual— layman  or  physician — who  is  interested  in  exercise,  whether 
as  to  his  own  habits  or  in  relation  to  schools  and  playgrounds,  and 
who,  in  either  case,  desires  to  have  some  guide  in  reaching  a  con- 
clusion. In  Part  II  the  application  of  exercises  to  pathological  con- 
ditions is  taken  up,  and,  for  example,  flat-foot,  round  shoulders, 
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scoliosis,  circulatory  and  nervous  diseases,  obesity,  locomotor  ataxia, 
and  nutritive  disorders  are  dealt  with. 

There  is  much  to  praise  and  selection  is  not  easy,  but  some  of  the 
more  striking  features  of  the  book  may  be  noted. 

The  differentiation  of  exercises  into  those  of  endurance  and  those 
of  effort  is  discussed  fully,  and  the  overlapping  of  these  classes  is 
clearly  defined.  For  the  first  time  in  a  book  on  exercise  the 
physiological  condition,  as  indicated  by  facial  expression,  is  shown 
and  is  illustrated  by  original  masks,  confirmed  by  instantaneous 
photographs.  The  physiological  chemistry  of  muscle  is  set  forth 
and  original  observations  with  the  Stanton  machine  on  blood  press- 
ure are  recorded;  there  is  a  full  discussion  of  the  variations  in  blood 
pressure  in  exercises  of  effort  and  endurance;  the  relation  of  the 
nervous  system  to  exercises  of  skill,  strength,  and  endurance  is 
explained.  The  effects  of  elimination  are  shown  by  observations 
on  football  players  at  Pennsylvania,  and  also  by  tracings  from 
Lombard's  balance,  published  for  the  first  time.  There  is  a  new 
classification  of  gymnastic  apparatus  given,  and  the  German  and 
Swedish  systems  of  exercise  are  described. 

The  various  "  systemettes "  are  summarized.  The  Japanese 
"Jiu  Jitsu"  is  illustrated  from  original  sources  that  have  not  hitherto 
been  generally  available.  The  article  is  the  most  dispassionate  and 
compreheasive  review  of  the  merits  and  demerits  of  this  system  that 
is  to  be  found  in  English. 

One  chapter  covers  the  period  of  growth  from  infancy  to  maturity, 
and  contains  valuable  original  classifications  of  games,  exercises,  and 
gymnastic  apparatus;  it  ends  with  a  concise  prescription  of  exercise 
for  sedentary  men  of  middle  age.  Another  gives  those  facts  connected 
with  the  construction  and  management  of  playgrounds  that  should 
be  familiar  to  every  physician,  teacher,  or  member  of  any  city  or 
town  council  who  wishes  to  know  accurately  how  playgroimds  shoultl 
be  established,  equipped,  or  conducted.  It  is  illustrated  by  plans 
and  photographs  of  playgrounds  in  operation.  The  exact  amount 
and  the  nature  of  the  exercises  that  should  form  part  of  the  day's 
course  for  school  children,  from  the  kintlergarten  to  the  high  school, 
including  school-yard  games,  are  set  forth  in  a  clear  and  interesting 
manner. 

There  is  a  short  historical  sketch  of  physical  education  in  the 
earlv  American  colleges,  with  a  full  description  of  the  department  of 
physical  education  at  Pennsylvania,  and  with  illustrations  of  the  forms 
used,  of  classes  at  work  indoors  and  outdoors,  anil  an  outline  of  a 
tvpical  vear's  course.  This  is  followed  by  a  discussion  of  the  ideal 
physique  of  the  college  student,  illustrated  by  Dr.  McKenzie's 
statuette,  the  "Athlete,"  and  l)y  a  complete  set  of  original  photo- 
graphs of  classes  at  work. 

The  physical  education  of  the  blind  and  deaf-mute  is  for  the  first 
time  carefuliv  described. 
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The  treatment  of  mental  defectives  in  schools  and  institutions — 
showing  the  best  exercises  and  the  possibilities  for  improvement  in 
different  grades — is  summarized  in  an  original  and  practical  way, 
and  for  the  first  time.  This  concludes  Part  I,  which  has  thus 
covered  the  physical  education  of  the  normal  and  the  slightly 
defective  individual  from  infancy  to  maturity,  and  has  dealt  with 
various  minor  subjects. 

Part  II  opens  with  a  general  chapter  on  the  application  of  exercise 
to  pathological  conditions,  describing,  for  example,  the  use  of  massage 
in  sprains,  the  place  of  exercise  in  the  treatment  of  pulmonary  tuber- 
culosis, and  the  value  of  deep  breathing  in  the  prevention  and  cure 
of  disease.  Original  drawings  and  photographs  of  the  anatomy  of 
the  foot,  and  of  its  mechanics,  are  given  in  connection  with  the 
treatment  of  flat-foot.  Round-back,  stoop-shoulders,  and  scoliosis 
are  discussed,  and  the  movements  and  musculature  of  the  spine 
and  thorax  are  described  in  this  connection  most  completely  and 
thoroughly.  Numerous  tracings  taken  from  Dr.  McKenzie's  cases 
illustrate  the  various  forms  of  curves.  The  treatment  by  exercise 
and  the  prognosis  in  functional  and  in  osseous  curves  are  judicially 
discussed.  Typical  prescriptions  for  the  three  most  common  forms 
of  curvature  are  given,  and  are  illustrated  by  original  photographs 
and  reports  of  cases. 

The  whole  question  of  exercise  and  athletics  as  a  factor  in  the 
production  of  disorders  of  the  circulation  is  reviewed,  the  general 
conclusion  being  that  athletes  are  slightly  longer-lived  than  non- 
athletic  students.  The  relation  of  athletics  to  arteriosclerosis  remains 
undetermined,  but  there  does  not  seem  to  be  any  definite  evidence 
that  they  hasten  its  onset.  Oertel's  treatment  and  the  Schott  treat- 
ment are  fully  considered,  and  there  are  original  illustrations  of  each 
movement,  and  of  the  movements  suggested  by  Satterthwaite.  The 
role  of  exercise  in  cases  of  obesity  (in  adtlition  to  diet,  and  the  use 
of  thyroid  extract)  is  covered,  and  there  are  well  illustrated  pre- 
scriptions of  exercises  and  an  outline  of  the  way  in  which  they 
should  be  modified.  Gout,  diabetes,  and  rheumatism  are  also 
discussed  in  a  general  but  very  satisfactory  manner.  The  treatment 
of  constipation  by  massage,  by  vibration,  and  by  duplicate  and  active 
movements  is  thoroughly  described.  The  section  on  hernia  is  new 
and  somewhat  radical,  but  is  most  interesting.  The  final  chapter  is 
devoted  to  the  treatment  of  the  nervous  system.  This  has  not  been 
so  fully  considered  in  any  book  on  exercise  that  we  have  seen. 

The  book  as  a  whole  is  not  only  the  most  thorough  and  satis- 
factory yet  written  on  the  subject,  but  it  is  the  most  modern  and 
scientific.  It  may  readily  be  understood  l)y  the  layman,  yet  is 
replete  with  information  valuable  to  the  professional  man,  but  not 
usually  in  his  possession.  It  is,  moreover,  interesting  throughout, 
and  can  be  read  for  pleasure  as  well  as  for  profit.  J.  ^^ .  ^V. 
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The  Problem  of  x\ge,  Growth,  and  Death.  By  Ch.uiles  S. 
MixoT,  Professor  of  Comparative  Anatomy,  Harvard  Medical 
School.  Pp.  280;  73  illustrations.  New  York  and  London:  G. 
P.  Putnam's  Sons,  1908. 

In  this  book  Dr.  Minot  has  collected  the  views  which  from  time 
to  time  he  has  expressed  in  various  papers  and  addresses,  upon  the 
subjects  included  in  the  title,  the  volume  being  cast  in  the  form  of 
a  series  of  public  lectures  delivered  before  the  Lowell  Institute  and 
illustrated  by  reproductions  of  lantern  slides  used  at  the  time  of 
presentation. 

After  outlining  the  characteristics  of  senility  the  author  points 
out  that  the  structural  evidences  of  senescence  of  cells  consist  in  the 
assumption  of  structural  and  physiological  differentiation,  in  cyto- 
morphosis;  that  with  a  few  exceptions  this  consists,  from  a  morpho- 
logical standpoint,  in  the  decrease  in  nuclear  material  in  the  cells 
and  in  the  growth  of  the  protoplasm;  and  that  the  evidence  of  the 
youth  of  cells  is  the  converse  of  these  characters,  the  increased  pro- 
portion of  nuclear  matter  and  the  small  amount  of  protoplasm. 
With  this  basis  and  with  the  realization  that  with  differentiation 
cells  lose  their  power  of  active  multiplication  possessed  as  an  eminent 
character  in  their  youth,  he  points  out  that  senescence,  the  process 
of  differentiation  and  maturing,  finds  its  greatest  rate  of  development 
in  the  earliest  periods  of  existence  of  the  complex  organism,  highest 
in  the  earliest  embryonic  periods,  and  rapidly  lost  through  later 
embryonic  life  to  the  extent  that  the  rate  of  growth  at  the  time  of 
birth  is  but  a  small  percentage  of  what  it  was  in  the  early  prolifera- 
tions occurring  at  this  period,  and  in  postnatal  life  quickly  descends 
to  an  almost  level  minimum  in  earliest  childhood.  This  rate  of 
growth  he  estimates  by  weight  comparisons,  and  correlates  it  with 
evidence  of  cell  proliferation  (mitotic  index)  in  the  tissues,  recogniz- 
ing that  body  growth  is  the  result  rather  of  cell  multiplication  than 
of  increase  of  cellular  size.  In  other  words,  paradoxical  tliough  it 
seem,  we  grow  old  most  rapidly  in  the  antenatal  and  earliest  post- 
natal life,  and  progressively  less  and  less  rapidly  as  temporal  age 
advances.  Rejuvescence,  manifested  in  a  limited  sense  in  regenera- 
tive processes  and  repair  of  waste  in  nature,  finds  its  highest  and 
most  satisfactory  manifestations  after  sexual  fertilization  of  the 
female  germ  cell  in  the  inception  of  the  fresh  generation;  and  the 
utility  problem  narrows  down  to  that  of  slowing  cellular  senescence 
after  maturation  and  before  actual  senility  (for  senility  in  the  stages 
of  cytomorphosis  is  not  only  a  progressive  differentiation,  but  in 
addition  degeneration  which  is  followed  by  death  of  the  cell  and  its 
removal).  This  problem  has  no  immediate  answer,  but  to  the  mind 
of  the  author  is  not  unpromising  of  some  solution.  This  phase  of 
the  matter  receives  less  consideration  than  one  might  hope,  although 
the  author  undoubtedly  escapes  nnich  that  may  be  rasii  in  prognosti- 
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cation.  It  surely  must  lie,  at  least  in  part,  in  attempting  to  adjust 
the  organism  so  as  to  escape  the  omnipresent  but  adventitious 
causes  of  wear  and  tear  from  excess  of  function,  of  infection,  and  of 
accident.  Whether  with  such  influences  eliminated  there  be  a 
possibility  of  further  slowing  the  rate  of  senescence  into  actual 
senility  and  to  natural  death  is  the  more  precise  point  which  the 
author  believes  is  perhaps  possible,  but  which  he  acknowledges  as 
at  present  unanswerable  in  satisfactory  manner.  The  fact  that 
thermic  and  chemical  conditions  have  been  shown  to  influence  cellular 
growth,  multiplication,  and  difl^erentiation  affords  reason  for  sus- 
pecting that  there  may  be  in  the  future  some  return  to  the  inquiry. 

Natural  death  does  not  follow  in  the  same  train  in  the  complex 
and  the  simple  monocellular  organism.  In  the  former  at  the  time 
of  birth  the  vast  bulk  of  the  component  cells  are  free  from  changes 
necessitating  their  demise,  they  die  because  of  the  loss  of  some 
important  group  whose  existence  and  functional  ability  are  essential 
to  the  harmonious  life  of  the  whole  body  group.  In  the  mono- 
cellular organism,  however,  natural  death  depends  upon  the  wearing 
out  of  the  single  cell.  The  author  doubts  (and  it  would  seem  very 
properly  in  the  light  of  the  numerous  examples  which  within  the 
past  decade  have  been  established  of  sexual  reproduction  following 
an  asexual  cycle  in  protozoa)  whether  the  older  idea  of  the  essential 
continuity  of  matter  and  virtual  immortality  of  monocellular  organ- 
isms should  be  accepted.  They  probably  follow  the  same  lines  as 
seen  in  higher  organisms,  rejuvescence  by  conjugation  or  definite 
sexual  fertilization,  senescence  progressing  through  a  series  of 
asexually  reproduced  organisms  until  the  later  members  of  the  cycle 
are  so  deteriorated  that  they  become  unviable  or  are  restored  by  a 
second  fertilization.  So  in  this  sense  is  there  a  continuity  of  the 
germ  plasm  of  the  higher  organisms,  through  an  isolated  group  of 
germ  cells  developing  into  the  sexual  cells  with  the  differentiate  body 
cells  developing  in  each  generation  from  this  continuous  stem. 

The  author  does  not  in  the  general  text  advert  to  the  real  nature  of 
life;  but  is  entirely  frank  in  that  in  one  of  his  appendices  (page  272) 
he  deliberately  states  his  belief  that  no  theory  of  life  so  well  harmo- 
nizes with  its  recognized  manifestations  as  one  which  includes  the 
existence  of  a  mysterious  and  as  yet  untouched  vital  force  working 
through  the  multimorphic  and  multikinetic  protoplasm  as  a  physical 
basis. 

The  book  is  well  adapted  for  the  laity  as  well  as  for  .scientific 
readers,  its  simplicity  of  style  and  the  many  presentations  of  the 
personality  of  the  author  in  familiar  relation  giving  it  no  little  charm. 
The  matter  is  not  so  much  the  presentation  of  new  as  the  novel 
presentation  of  that  which  has  been  known,  but  not  applied  in  quite 
the  manner  and  for  the  purpose  of  the  present  author.  That  the 
rate  of  growth  is  greatest  in  the  earliest  periods  has  long  been  appre- 
ciated; Cohnheim,  for  instance,  used  this  fact  as  a  sustaining  argu- 
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ment  for  the  verity  of  his  theory  of  tumor  formation,  claiming  that 
thus  tumors,  which  spring  from  "cell  residua,"  representing  early 
embryonic  periods,  must  grow  much  more  rapidly  than  those  coming 
from  rests  developing  later.  Richness  in  nuclear  matter,  small 
proportion  of  protoplasm,  absence  or  incompeteness  of  diflFerentia- 
tion  have  long  been  regarded  as  evidence  of  the  youthful  type  of  cells 
and  the  converse  of  mature  cells.  But  the  particular  adaptation 
to  show  that  age  progresses  most  rapidly  in  the  earliest,  and  more 
slowly  in  the  more  advanced  periods  of  life,  is  new  and  of  interest 
and  significance.  It  has  its  more  immediate  bearing  upon  the  broad 
biological  conception  of  life  and  living  things,  but  may  well  find 
eventual  application,  even  though  at  present  from  the  utilitarian 
standpoint  it  seems  no  more  than  collateral  evidence  of  the  rea- 
sonableness of  efforts  to  prolong  life  to  a  natural  death  at  a  later 
period  than  is  ordinarily  seen  in  human  beings.  It  would  be  no 
matter  of  advantage  to  intelligent  beings  that  differentiation  should 
l)e  slowed  in  the  period  of  extreme  youth,  even  could  such  a  result 
be  effected;  the  senescence  of  differentiation  of  structure  and  func- 
tion must  be  accepted  for  the  acquirement  of  that  grade  of  intelli- 
gence and  other  functions  which  make  life  worth  the  living,  even 
though  the  price  of  the  acquisition  be  inevitable  death.  In  the 
slowing  of  the  post  maturation  stage  rests  the  real  problem,  not 
necessarily  involving  the  entire  mass  of  component  cells  of  the 
system,  but  at  least  those  groups  essential  to  bodily  persistence  and 
performance  of  functions  essential  to  the  individual.  AVhatever 
the  answer,  it  cannot  evade  death;  rejuvescence  of  the  individual 
is  impossible,  it  can  merely  look  to  the  prolongation  of  the  mature 
period  of  life;  much  aging  must  necessarily  have  already  been 
experienced,  and  it  can  only  lie  (adventitious  causes  of  disease  and 
death  being  disregarded)  in  more  perfect  maintenance  of  functional 
harmony  in  the  body,  in  the  avoidance  of  partial  and  general 
functional  exceses  and  (what  is  in  reality  the  same  thing)  in  adjusting 
bv  will  or  bv  environment  the  rate  of  living  to  the  simplest  needs. 

A.  J.  S. 


Protozoolooy.  By  Cary  N.  Calkins,  I'rofessor  of  Protozoology 
in  Columbia  University,  New  York.  Pp.  340;  12o  illustrations; 
4  colored  plates.  New  ^'ork  and  Pliiladel|)liia :  Lea  »!v  l-'cbiger, 
1909. 

WiiATEVEU  the  ultimate  (|uantitative  limit  of  tlie  Held  of  ])roto- 
zoology  in  medicine,  tli(M'e  can  be  no  doubt  (liat  it  nuist  be 
accorded  the  qualitative  dignity  of  bacteriology  as  a  branch  of  study 
dealing  with  the  causation  of  disease.  That  it  should  at  present 
be  less  developed  than  bacteriology,  of  course,  can  easily  be  under- 
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stood  when  we  realize  that  the  cukiiral  methods  employed  in  the 
latter  subject  are  only  in  the  most  limited  measure  applicable  to 
the  protozoa.  ^Moreover,  it  is  doubtful  whether  we  will  ever  be 
able  to  systematize  as  satisfactory  methods  for  the  extracorporeal 
cultivation  of  these  organisms,  owing  to  the  fact  that  the  life  history 
of  each  is  made  up  of  stages  more  or  less  distinct  from  one  another 
and  that  the  conditions  for  each,  in  some  measure,  vary.  Further, 
there  is  reason  for  us  to  believe  that  even  where  cultivation  is  possible, 
cultural  variations  of  such  marked  type  are  likely  to  arise  that  it 
will  only  be  after  extensive  study  that  one  can  establish  the  identity 
of  the  organism  in  each  of  such  variations.  For  these  reasons 
protozoology  must  necessarily,  to  a  much  greater  degree  than  bac- 
teriology, depend  upon  morphological  studies.  This  must  mean 
that  the  investigator  must  acquire  familiarity  with  a  wide  range 
of  minute  organisms,  and  each  in  a  number  of  different  appearances; 
and  further,  that  investigations  must,  to  a  very  great  extent,  depend 
upon  the  most  painstaking  microscopic  examination  of  each  part 
of  the  material  under  investigation.  Time  and  long  preliminary 
preparation  must  be  demanded  of  the  protozoologist,  and  it  can 
scarcely  be  expected  that  the  ordinary  practitioner  of  medicine 
will  ever  be  in  a  position  to  devote  himself,  save  in  a  very  superficial 
manner,  to  such  a  study.  It  is  possible  that  such  methods  of  culti- 
vation as  have  been  accomplished  by  Novy  in  the  case  of  trypano- 
somes,  or  of  ^Nlusgrave  in  the  case  of  the  amoebae,  may  be  extended 
to  facilitate  the  work;  but  little  can  be  hoped  to  obviate  the  very 
much  greater  amount  of  direct  individual  attention  to  morphological 
characteristics  of  the  material  on  the  part  of  the  trained  laboratory 
worker  than  is  required  in  bacteriology. 

Dr.  Calkins'  book  is  an  evidence  of  the  growing  interest  which 
the  medical  profession  holds  toward  the  protozoa,  and  the  fact  that 
it  is  written  by  a  protozoologist  rather  than  by  a  medical  man 
indicates  the  difficulties  which  would  be  encountered  by  the  latter 
in  the  study  of  these  intricate  life  histories.  AMiile  Dr.  Calkins 
inveighs  against  the  restriction  of  protozoology  to  pathogenic  forms, 
and  urges  upon  the  profession  the  very  great  value  of  the  study 
of  the  protozoa  in  the  appreciation  of  the  various  vital  processes, 
both  normal  and  pathological,  yet  the  reader  will  not  be  disappointed 
in  his  expectation  of  finding  that  the  work  deals  largely  with  the 
pathogenic  forms. 

The  l)Ook  is  based  upon  a  series  of  lectures  before  the  Lowell 
Institute  in  1907.  The  first  portion  (which  closely  recalls  the 
author's  former  book  on  The  Protozoa)  is  devoted  to  a  systematic 
discussion  of  the  general  organization  of  protozoa,  their  physiological 
activities,  and  the  phenomena  of  their  life  cycle,  a  separate  chapter 
being  given  up  to  conjugation,  maturation,  and  fertilization.  An 
extremely  important  chapter  is  devoted  to  parasitic  relations  of 
the  protozoa,  the  lives  of  these  organisms  as  parasites,  the  modes 
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of  transmission,  the  exogenous  life  of  protozoan  parasites,  and 
reference  to  the  effects  of  protozoan  parasites  upon  their  hosts. 
The  latter  chapters  of  the  book  are  given  over  to  consideration  of 
pathogenic  varieties.  Under  the  flagellates,  the  spirochetes  and 
their  position  in  nature  are  fully  discussed;  and  various  problems 
that  have  arisen  in  connection  with  the  amoeba  and  dysentery, 
the  nigri  bodies  in  rabies,  Guarnieri's  bodies  and  smallpox,  as  well 
as  obscure  diseases  subject  to  protozoan  origin,  are  fully  discussed. 
Dr.  Calkins'  reputation  as  a  protozoologist  and  the  close  and 
much  appreciated  interest  which  he  has  taken  in  medical  problems 
in  which  protozoology  has  application  are  a  guaranty  of  sympathetic 
and  full  consideration  of  such  questions.  The  work  undoubtedly 
is  a  forerunner  of  other  books  upon  the  same  subject,  and  will 
itself  be  the  basis  of  studies  in  our  medical  laboratories  in  proto- 
zoology. It  is  admirably  adapted  as  a  text-book  in  schools  where 
it  is  contemplated  this  branch  may  be  taken  up  as  part  of  the  course 
of  instruction;  and  while  it  does  not  pretend  to  include  all  forms 
of  known  pathogenic  protozoa,  and  therefore  cannot  be  regarded 
as  a  systematic  treatise,  it  is  an  absolutely  essential  volume  in  the 
laboratory  of  every  worker  in  clinical  or  general  pathology  or  in 
any  branch  of  etiology.  A.  J.  S. 


The  Principles  and  Practice  of  Physical  Diagnosis.  By 
John  C.  Da  Costa,  Jr.,  M.D.,  Associate  in  Clinical  Medicine 
in  the  Jefferson  Medical  College;  Chief  of  the  Medical  Clinic 
and  Assistant  Visiting  Physician  to  the  Jeft'erson  Hospital,  Phila- 
delphia. Pp.  548;  212  illustrations.  Philadelphia  and  London: 
AV.  B.  Saunders  Company,  1908. 

Dr.  Da  Costa  has  prepared  a  very  excellent  work  on  physical 
diagnosis,  of  which  forty-five  pages  are  devoted  to  the  general 
methods,  four  hundred  to  the  thorax,  and  sixty-four  to  the  abdomen. 
The  book  is  distinctly  readable.  The  descriptions  are,  as  a  rule, 
dear,  sufficiently  detailed,  and  written  evidently  by  one  who  possesses 
not  merely  a  book  knowledge  of  the  subject,  but  who  has  tested  for 
himself  and  reached  definite  conclusions  upon  the  majority  of  the 
methods  that  he  describes.  Each  section  is  introduced  with  a  brief 
paragraph  uj)on  the  clinical  anatomy,  and  each  disease  doscrilnHl  is 
preceded  by  a  paragrapli  upon  the  clinical  pathology.  The  latter 
paragraphs  constitute  a  valuable  addition  to  the  book,  and  at 
any  rate  for  the  student,  serve  to  make  more  understandable  the 
])hysical  signs  (hat  are  subsequently  (l(\scribe(l. 

It  is  not  to  be  supposed,  however,  that  Dr.  Da  Costa  is  greatly 
superior  to  his  predecessors  in  overcoming  some  of  the  inherent  diffj- 
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culties  of  the  subject.  His  discussion  of  the  quality  of  percussion 
sounds  is  practically  a  statement  that  sounds  have  different  qualities. 
In  his  discussion  of  pitch,  he  regards  the  sound  elicited  by  percus- 
sion apparently  as  a  single  note  and  not,  as  it  really  is,  a  complex 
of  vibrations  of  different  rates. 

The  section  on  the  examination  of  the  thorax  is  enriched  with 
many  satisfactory  illustrations  that,  without  repetition,  serve  to 
emphasize  the  points  brought  forth  in  the  text.  As  in  other  works 
of  this  character,  the  nude  human  female  serves  as  a  model  upon 
which  to  sketch  the  various  outlines  and  symbols  that  are  supposed 
to  elucidate  the  description  of  the  physical  signs.  This  seems  to  us  an 
unnecessary  subordination  of  science  to  assumed  art.  Aside  from 
this  the  diagrams  and  illustrations  and,  in  particular,  the  sphygmo- 
cardiograms  are  of  unusual  excellence.  The  signs  to  which  proper 
names  are  attached  are  given  quite  fully,  but  it  would  be  of  advan- 
tage if  references  to  the  original  article  or  work  were  appended. 
Dr.  Da  Costa  has  evidently  preferred  not  to  quote  literature,  aUhougli 
he  is  undoubtedly  familiar  with  it,  and  in  this  manner  has  probably 
lessened  the  bulk  of  his  book,  but  even  for  students,  we  think,  some 
references  are  desirable. 

There  are  a  few  points  to  which  we  should  like  to  call  attention. 
He  fails  to  mention  the  fact  that  a  normal  percussion  resonance 
may  occasionally  be  obtained  over  a  pneumothorax  cavity.  The 
diagrams  of  the  respiratory  and  cardiac  sounds  add  little  if  any- 
thing to  the  description  from  the  text.  It  should  be  noted  that 
oegophony  may  be  heard  over  as  well  as  above  a  pleural  effusion. 
The  paragraph  on  the  physical  signs  of  bronchiectasis  is  inadequate, 
and  is  misleading  in  so  far  that  the  dilatation  of  the  small  bronchi, 
which  is  the  commonest  pathological  condition  of  this  nature,  does 
not  give  rise  at  any  time  to  the  signs  of  cavity.  In  regard  to  the 
movable  dulness  of  the  pleural  effusion,  it  is  stated  that  it  is  rarely 
demonstrable  as  a  result  of  change  in  posture  of  the  patient.  This 
is  surely  not  the  common  experience.  Kussmaul's  pulsus  paradoxus 
has  not  in  our  experience  been  frequently  demonstrated  in  oblitera- 
tive  pericarditis,  and  Friedreich's  diastolic  collapse  of  the  jugulars  is 
an  equally  elusive  sign.  Dr.  Da  Costa  is  one  of  the  few  writers  who 
calls  attention  to  the  enfeeblement  of  the  second  sound  at  the  base 
as  significant  of  myocarditis.  He  speaks  too  confidently  of  the 
existence  of  relative  pulmonary  regurgitation. 

The  section  on  the  examination  of  the  abdomen  and  the  abdomi- 
nal viscera  is  entirely  inadequate.  The  illustration  of  enteroptosis 
is  rather  an  exaggerated  than  a  usual  form  of  this  condition.  The 
description  of  the  examination  of  the  intestines  is  very  brief  and 
auscultation  is  dismissed  with  a  disparaging  paragraph. 

Much  could  be  said  in  praise  of  the  different  parts  of  this  book 
were  it  not  for  the  restricted  space  at  our  disposal.  J.  S. 
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Tuberculosis:  A  Preventable  and  Curable  Disease.  By 
S.  Adolphus  Knopf,  M.D.,  Professor  of  Phthisiotherapy  in 
the  New  York  Post-graduate  Medical  School  and  Hospital.  Pp. 
394;  115  illustrations.    New  York:  Moffat,  Yard  &  Co.,  1909. 

This  book,  dedicated  alike  "to  the  Masters  of  Medicine,  to  the 
Noble  Men  and  Women,  and  to  the  Statesmen  and  Philanthropists 
who  strive  for  the  eradication  of  the  Great  ^Miite  Plague,"  can  be 
appreciated  by  those  in  all  walks  of  life.  To  the  consumptive 
himself  it  is  offered,  not  to  replace  the  services  of  the  physician,  but 
to  show  him  how  to  live.  To  all,  the  author  trusts  that  the  volume 
may  lend  assistance. 

Clearly  and  comprehensively  the  book  stands  out  as  one  of  the 
best  which  has  appeared  upon  the  subject.  Chapters  I,  II,  and  III 
are  devoted  to  the  duties  of  the  patient,  people,  and  physician, 
respectively.  In  chapter  IV  suggestions  are  made  so  that  the 
patient  may  receive  sanatorium  treatment  at  home.  The  remaining 
chapters  point  out  the  duties  of  employers,  school  teachers,  the 
clergy,  charity  organizations,  etc.  A  brief  description  of  the  various 
state  sanatoria  is  included.  Emphasis  is  laid  upon  the  value  of 
the  "preventorium"  as  well  as  the  sanatorium.  Municipal  measures, 
which  have  been  instituted  for  the  establishment  of  out-of-door 
schools,  day  camps,  dispensaries,  etc.  are  described.  No  phase  of 
the  subject  is  omitted.  Numerous  photographs  lend  attractiveness 
to  the  book  and  these  are  well  descri)>ed  in  the  text.  The  author 
not  only  graphically  describes  the  subject  in  hand,  but  many  sug- 
gestions of  betterment  are  made,  among  these  being  the  solicitation 
of  the  government  in  providing  adequate  disinfection  of  mail  bags. 
The  book  forcibly  reflects  the  great  enthusiasm  of  its  author. 
Though  the  diction  is  generally  simple  and  appreciable  to  the  lay 
mind,  now  and  again  "scientific  digressions"  occur — pardonable, 
in  view  of  his  enthusiasm.  Attractiveness  of  style  and  thoroughness 
of  compilation  are  features.  W.  T.  C. 


The  History  of  the  Study  of  Medicine  in  the  British  Isles. 
By  Norman  Moore,  M.D.  (Cantab.),  Fellow  of  the  Royal 
College  of  Physicians,  Physician  to  St.  Bartholomew's  Hospital, 
London.     Oxford:  At  tlie  Clarendon  Press,  190S. 

TiiKSE  four  lectures  are  very  fascinating  for  one  who  is  interested 
in  the  history  of  the  development  of  medical  science.  The  author 
evidences  a  vast  store  of  erudition  ujion  which  he  draws,  and  he 
presents  it  in  such  an  attractive  maimer  that  the  reader  is  carried 
along  with  interest  and  pl<>asure.  The  first  lecture  treats  especially 
of  Dr.  John  Mirfeld,  in  whose  person  was  exemplified  what  old 
Cotton  Mather  termed  "the  angelical  conjunction  of  physic  and 
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divinity."  Along  with  his  account  of  this  fourteenth  century  physi- 
cian, Dr.  Moore  offers  us  a  brilliant  picture  of  the  state  of  medical 
knowledge  and  the  Conditions  of  medical  study  in  the  England  of 
that  period.  The  second  lecture  describes  the  education  of  physi- 
cians in  the  seventeenth  century  in  London,  dealing  especially  with 
that  of  Edward  Browne.  The  author  shows  how  in  this  century 
dissection  and  observation  supplanted  the  reading  and  studying  of 
the  ancients,  which  had  constituted  the  education  of  physicians 
during  the  previous  centuries.  In  the  latter  part  of  the  seventeenth 
century,  dating  from  the  period  of  the  Restoration  in  England,  men 
of  intellect  turned  with  vigor  to  the  study  of  natural  phenomena. 
As  J.  R.  Green  says,  they  were  wearied  with  the  subtleties  of 
religious  disputation,  and  the  reaction  against  Puritanism  extended 
not  only  into  their  moral  life,  but  led  to  an  intellectual  reaction 
which  was  fully  as  important,  if  not  more  so.  It  was  at  this  time 
that  the  Royal  Society  was  founded.  We  are  all  familiar  with  the 
galaxy  of  distinguished  names  including  those  of  Xewton,  Ix)cke, 
Boyle,  and  Flamsteed,  in  adtlition  to  the  eminent  physicians.  Sir 
Theodore  ^Nlayerne,  Harvey,  and  Sydenham,  who  were  among  its 
earliest  and  most  famous  members.  Of  course,  it  is  to  the  members 
of  the  medical  profession  that  Dr.  IMoore  directs  particular  atten- 
tion, but  the  passion  for  medical  research  which  arose  at  this  time 
can  only  be  correctly  studied  as  a  part  of  the  great  scientific  spirit 
which  then  permeated  the  nation.  In  the  third  lecture  Dr.  Moore 
gives  us  a  number  of  interesting  clinical  notes  made  by  Sir  Theodore 
^layerne  on  various  patients  of  high  rank,  including  James  I, 
Charles  I  and  his  Queen.  He  also  tells  us  of  the  work  of  Mayerne, 
Sydenham,  and  Glisson,  and  shows  that  it  was  by  their  practice  and 
writings  that  the  study  of  clinical  medicine  was  established  in 
Great  Britain.  In  the  fourth  lecture  he  continues  his  subject  down 
into  the  eighteenth  century,  and  then  gives  a  most  interesting  digres- 
sion on  the  early  history  of  medicine  in  Ireland  and  Scotland. 
We  know  of  few  lecturers  who  have  condensed  as  much  really  valu- 
able material  into  so  small  a  space  and,  at  the  same  time,  have  been 
able  to  tell  their  story  in  such  an  interesting  manner.      F.  R.  P. 


A  Manual  of  Otology.  By  Gorham  Bacon,  A.B.,  M.D.,  Profes- 
sor of  Otology  in  the  College  of  Physicians  and  Surgeons,  Colum- 
bia University,  New  York,  with  an  introductory  chapter  by 
Clarence  John  Blake,  M.D.,  Professor  of  Otology  in  Harvard 
University.  Fifth  edition;  pp.508;  147  illustrations  and  12  plates. 
New  York  and  Philadelphia:  Lea  &  Febiger,  1901). 

With  each  edition  Bacon's  Oiolofjy  is  not  only  increased  in  size, 
but,  if  possible,  improved  in  its  arrangement  and  contents.  The 
book  has  long  since  been  recognized  as  the  representative  American 
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manual  of  otology.  To  the  present  edition  Dr.  Bacon  has  added  a 
number  of  new  ilkistrations  and  a  concise  but  excellent  account  of 
the  operation  of  tonsillectomy  and  the  submucous  resection  of  the 
nasal  septum.  This  edition,  like  each  of  the  previous  editions,  shows 
every  evidence  of  careful  revision  of  the  text  on  the  part  of  the  author. 
Every  subject  is  brought  thoroughly  up  to  date.  No  better  book 
could  be  recommended  to  the  student  or  practitioner  who  wishes  an 
authoritative  presentation  of  the  subject  of  otology.  F.  R.  P. 


Illustrations  of  the  Gross  ]\Iorbid  Anatomy  of  the  Brain 
IN  THE  Insane.  A  Selection  of  Seventy-five  Plates  Show- 
ing THE  Pathological  Conditions  Found  in  Postmortem 
Examinations  of  the  Brain  in  Mental  Disease.  By  I.  W. 
Blackburn,  ^NI.D.,  Pathologist  to  the  Government  Hospital 
for  the  Insane,  Washington,  D.  C;  Professor  of  Morbid  Anatomy 
in  the  Medical  Department  of  the  University  of  Georgetown, 
and  in  the  Department  of  Medicine  of  the  George  Washington 
University,  Washington,  D.  C.  Pp  154;  75  plates.  Washington: 
Government  Printing  Office,  190<S. 

Our  knowledge  of  the  gross  morbid  anatomy  of  the  brain  in  the 
insane  is  by  no  means  as  complete  as  it  should  be,  and  Dr.  Black- 
burn has  done  a  real  service  in  presenting  this  work,  in  which  there 
are  75  excellent  plates.  The  technical  difficulties  in  preparing  the 
photographs  for  such  a  work  as  tliis  are  many,  and  the  author  is  to 
be  congratulated  for  the  excellent  results  obtained.  No  one  who 
has  not  w^orked  in  neuropathology  can  appreciate  the  many  diffi- 
culties which  beset  the  preparation  of  lira  ins  for  such  a  work  as  this, 
and  it  is  indeed  a  pleasure  to  commend  the  good  results  obtained. 

The  collection  of  pathological  specimens  from  which  the  photo- 
graphs were  made  were  selected  from  among  2350  autopsies,  and  the 
author  has  endeavored  to  give  examples  of  most  of  the  common 
changes  in  the  adult  insane.  He  has  followed  a  pathological  classi- 
fication rather  than  a  clinical  one,  and  the  specimens  include  brains 
from  general  arteriosclerosis  with  or  without  cerebral  softening, 
hemorrhages,  atrophy  of  the  l)rain,  mcningo-encephalitis  or  paresis, 
hydrocephalic  states,  meningeal  conditions,  and  brain  tumors.  As 
the  author  states,  it  is  of  course  understood  that  the  lesions  represented 
in  no  sense  are  to  be  considered  as  showing  the  essential  morbid 
anatomy  of  any  form  of  mental  disease  except  general  paralysis  and 
possibly  senile  dementia  and  arteriosclerotic  dementia.  In  many 
instances  the  lesions  were  purely  accidental  and  had  nothing  to  do 
with  the  form  of  insanity.  Opposite  each  plate  is  a  brief  statement 
of  the  name,  age,  and  clinical  diagnosis,  with  a  more  extended,  but 
brief,  discussion  of  the  lesions.  T,  H.  W, 


PKOGPvESS 

OP 

MEDICAL   SCIEXCE. 


MEDICINE. 


UXDER   THE    CHARGE    OF 

WILLIAM  OSLER,  M.D., 

KEGIUS    PROFESSOR    OF    MEDICINE,    OXFORD    UNIVERSITY,    ENGLAND, 

AXD 

W.  S.  THL\YER,  M.D., 

PROFESSOR   OF   CLINICAL   MEDICINE,   JOHNS   HOPKINS   UNTVERSITT,    BALTIMORE,   MARYLAND 


Acute  Addison's  Disease. — Straub  (Dent.  Arch.  f.  klin.  Med.,  1909, 
xcvii,  67)  reports  a  case  of  Addison's  disease,  which  is  of  importance 
as  thro\\"ing  Hght  on  the  time  relation  between  the  onset  of  the  patho- 
logical process  in  the  adrenals  and  the  beginning  of  clinical  s^Tiiptoms. 
This  is  the  most  acute  case  yet  reported,  the  duration  of  the  disease  being 
only  seventeen  days.  The  onset  was  marked  by  severe  abdominal  pain 
and  vomiting.  There  was,  at  times,  watery  diarrhoea.  Ten  days 
later  reddish  discoloration  of  the  skin  appeared  over  various  points  of 
pressure.  These  later  assumed  a  more  brown  color.  There  was  no 
pigmentation  of  the  mucous  membranes.  The  blood  pressure  remained 
105  mm.  Hg.,  until  the  day  of  the  death,  when  it  fell  to  99  mm.  The 
clinical  diagnosis  was  malignant  tumor  of  the  lungs,  pyloric  stenosis, 
and  tumor  in  the  right  lumbar  region.  The  symptoms,  pigmentation, 
asthenia,  psychical  disturbance,  and  sudden  death  also  suggested  Addi- 
son's disease.  Autopsy  showed  scirrhous  carcinoma  of  the  pylorus 
with  multiple  metastases.  Both  adrenal  glands  were  involved,  but  only 
to  a  very  moderate  degree.  The  most  striking  lesion  of  the  adrenals 
was  a  general  venous  thrombosis,  the  apparent  age  of  which  corre- 
sponded well  with  the  duration  of  the  symptoms.  Straub  believes  that 
the  obstruction  to  venous  outflow  was  the  etiological  factor  in  the  case. 

[There  are  a  niunber  of  cases  in  literature  in  which  destructive  pro- 
cesses in  the  suprarenal  capsules  have  resulted  fatally,  and  in  a  con- 
siderably shorter  period  of  time  with  symi)toms  closely  similar  to  those 
described  in  this  case.  Indeed,  a  s^-ndrome  consisting  particularly  of 
sudden  abdominal  pain,  vomiting,  diarrhoea,  tachycardia,  asthenia, 
psychical   disturbances,   hypothermia,   collapse,   often   similar  to   that 
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observed  in  peritonitis,  and  sudden  death,  has  been  described  by  Serge nt 
and  Bernard  (Compt.  rend.  soc.  de  bioL,  Paris,  1898,  24  sec;  L'insuffi- 
sance  surrenale,  Par.,  Masson,  1903,  Collection  Leante),  as  character- 
istic of  acute  insufficiency  of  the  adrenals.  In  the  works  referred 
to  a  number  of  interesting  illustrative  cases  may  be  found.  The 
striking  feature  in  this  case  appears  to  be  the  rapid  aj)])earance  of  the 
pigmentation  which,  however,  does  not  seem  to  have  been  especially 
characteristic. — AV.  8.  T.] 

Two  New  Tests  for  Albumin  in  the  Urine. — Oguro  {Zeit.  f.  e.vp.  Path. 
II.  Themp.,  1909,  vii,  349)  presents  two  new  qualitative  tests  for  albumin 
in  the.  urine.  Were  it  not  for  the  fact  that  his  tests  are  apparently 
specific  as  well  as  simple,  he  would  hesitate  to  add  to  the  already  long 
list.  Test  I,  with  tincture  of  iodine  and  sodium  bisulphate.  ^Nlethod 
of  application:  A  few  cubic  centimeters  (5  to  6)  of  the  urine — which 
must,  of  course,  be  clear — is  placed  in  a  test-tube  and  acidified 
with  a  few  drops  of  dilute  acetic  acid.  About  \  volume  of  tincture 
of  iodine  (10  ])er  cent.)  is  now  added,  and  the  whole  is  well  shaken. 
A  dirty,  dark  brown  precipitate  results.  A  saturated  solution  (watery) 
of  sodium  bisulphate  is  next  added  drop  by  drop,  shaking  constantly, 
until  the  brownish  fluid  is  decolorized.  If  the  urine  contains  albumin, 
one  sees  a  permanent  whitish  cloud  or  flocculent  precipitate.  If  no 
albumin  is  present,  the  fluid  remains  clear  after  the  addition  of  the 
sodium  bisulphate,  and  shows  only  the  original  urinary  color.  With 
minimal  quantities  of  albumin,  the  reaction  becomes  more  evident 
on  standing  a  few  minutes.  Test  II,  with  decolorized  tincture  of  iodine. 
Method  of  application:  One  tlecolorizes  tincture  of  iodine  with  satur- 
ated watery  solution  of  sodium  bisulphate  and  filters.  The  filtrate  is 
a  clear,  rather  yellow  fluid,  which  keeps  well.  On  standing  for  some 
time,  small,  yellow  crystals  may  be  precipitated,  without  injury  to 
the  reagent.  The  urine,  as  in  Test  I,  is  acidified  with  dilute  acetic 
acid.  About  ^  volume  of  the  reagent  is  added  and  the  whole  well 
shaken.  If  albumin  is  present,  a  cloud  or  a  flocculent  white  precipi- 
tate forms.  With  traces  of  albumin  the  reaction  may  be  delayed  a 
few  minutes.  Normal  urine  never  shows  a  cloud  with  these  tests. 
For  control  Oguro  has  always  emj^loyed  the  Heller-Spiegler  heat,  and 
the  sulphosalicylic  acid  tests.  In  two  years  Oguro  has  never  found  a 
urine  in  which  salts,  alkaloids,  or  other  non-albuminous  substances 
led  to  confusion.  The  tests  are  sensitive  to  albumin  in  a  dilution  of 
1  to  120,000. 


Abdominal  Palpatory  Albuminuria.-  S(  iiiu:iiu:k  (Dnit.  Arrhir  f. 
hiiii.  Mrd.,  1909,  xcix,  1)  has  made  an  elaborate  study  of  albnniinnria 
resulting  from  certain  manipulations  in  abdominal  ])al|)ation  in  which 
the  aorta  both  above  and  below  the  renal  arteries  lias  been  compressed 
and  the  effect  of  pressure  on  the  vena  cava  has  been  noted.  He  finds, 
by  the  aid  of  measurements  from  bony  lan<lmarks  and  of  skiagrams, 
that  the  renal  vessels  may  be  localized  with  great  precision.-  Spon- 
taneous albtuninuria  from  abdominal  palpation  is  very  seldom  seen. 
It  certainly  is  not  due  to  coini)ression  of  the  vena  cava,  but  may 
ca.sily  arise  from  compression  of  certain  i)arts  of  the  aorta.     Compres- 
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slon  of  the  aorta  at  the  point  where  tlie  renal  arteries  are  given  off  is 
easily  accomplished  in  snitable  cases  and  always  leads  to  alhuniin- 
uria.  It  is  seldom  the  case  that  one  can  j)alpate  the  aorta  above  the 
origin  of  the  renal  arteries,  but  when  possible,  pressure  here  also  causes 
albuminuria.  In  either  case  the  albuminuria  is  more  marked  and 
persistent  the  more  complete  the  compression  and  the  longer  it  is 
maintained.  Even  an  incomplete  arterial  compression  of  a  few  seconds 
may  suffice  to  produce  albuminuria.  Arterial  albuminurias  appear 
quickly  from  slight  changes  in  tl>e  aortic  pressure  and  are  generally 
of  high  albumin  content.  Pressure  exerted  on  the  aorta  below  the  renal 
arteries  causes  no  ciiange  in  the  urine.  Compression  of  the  vena  cava 
above  the  renal  veins  leads  to  the  development  of  albuminuria  much 
more  slowly,  and  the  all)umin  appears  in  relatively  small  amount. 


The  Staining  of  Moist  Preparations  with  Azure-ecsin  (Giemsa). — Gif.msa 
{Deut.  med.  Work.,  1909,  xxxv,  1751)  has  contributed  a  new  staining 
method  which  should  jirove  of  special  interest  to  those  interested  in 
tropical  medicine.  It  is  intended  for  the  staining  of  moist  smears 
and  fresh  tissue  by  means  of  his  azure-eosin  mixture,  which  gives  the 
characteristic  Komanowsky  staining.  The  details  of  the  method 
are  as  follows:  (1)  Fix  the  smears  while  still  moist  or  the  tissue  in 
sublimate  alcohol.  (Concentrated  watery  HgCl,,  2  parts;  absolute 
alcohol,  1  part.)  The  cover  glass  is  placed  in  the  solution  before  it 
dries,  with  the  specimen  side  down;  later  it  is  turned  over.  Fixation 
requires  twelve  to  fourteen  hours.  (2)  Wash  quickly  in  water  and  then 
five  to  ten  minutes  in  a  solution  of  KI,  2  gm.;  Lugol's  solution,  3  c.c. ; 
and  distilled  water,  100  c.c.  (3)  Wash  in  water  very  cjuickly  and  place 
in  a  O.o  per  cent,  acpieous  solution  of  sodium  thiosul])hate,  by  which 
the  yellow  staining  of  the  iodine  solution  is  completely  removed.  (4) 
Place  in  flowing  water  five  minutes.  (5)  Stain  with  freshly  prepared 
Giemsa  solution  one  to  twelve  hours.  After  the  first  half  hour  the  stain 
should  be  renewed.  (6)  Wash  in  water  and  carry  through  the  follow- 
ing: (a)  Acetone,  95  c.c. ;  xylol  5  c.c. ;  {b)  acetone,  70  c.c. ;  xylol,  30  c.c. ; 
(c)  acetone,  30  c.c;  xylol,  70  c.c;  {d)  xylol,  pure.  (7^  Embed  in  cedar 
oil.  The  time  in  solutions  (a),  {h),  and  (c)  depends  on  the  differentia- 
tion desired.  The  method  is  especially  valuable  in  the  study  of  j)ro- 
tozoa,  such  as  malaria,  infusoria,  trypanosomes  spirochetes,  etc 
Beautiful  results  are  also  obtained  with  tissue. 


A  Muscle  Bundle  Between  the  Superior  Vena  Cava  and  the  His  Bundle. ^ — 
Thorei.  {Miinrh.  med.  Worh.,  1909,  hi,  2159)  reports  findings  which 
will  be  of  considerable  importance  in  the  physiology  and  pathology 
of  the  heart.  By  making  serial  sections  and  reconstructing  a  model, 
he  has  demonstrated,  in  two  adult  human  hearts  studiefl,  that  there 
is  a  continuous  bundle  of  muscle  connecting  the  superior  vena  cava 
with  both  the  Keith-Flack  nucleus  and  the  Aschoff-Tawara  nucleus. 
This  bundle  is  readily  distinguishable  histologically,  consisting  of 
Purkinge  cells.     A  detailed  account  will  appear  soon. 


The  Excretion  of  Uric  Acid  Injected  Intramuscularly  in  Gouty  Subjects. — 
Brugscli    and    Schittcnhelm    liave   given    uric    acid    and  i)urin  bases  to 
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gouty  patients  with  purin-free  food  and|liave  studied  the  eUmination 
of  uric  acid  in  the  urine  and  feces.  As  there  was  always  the  possibilty 
of  bacterial  decomposition  in  the  intestines,  Benczur  (Zeit.  f.  exp. 
Path.  u.  Therap.,  1909,  ^•ii,  339),  at  the  suggestion  of  Brugsch,  injected 
a  known  quantity  of  uric  acid  intramuscularly  to  determine  hoAv  much 
of  it  could  be  recovered.  As  the  procedure  is  not  without  unpleasant 
consequences,  such  as  marked  local  and  constitutional  symptoms, 
Benczur  omitted  controls  on  normal  individuals,  obtaining  them 
from  the  literature.  The  work  of  others  has  shown  that  healthy 
persons  excrete  50  to  99  per  cent,  of  uric  acid  injected  intramuscularly. 
Benczur  repeated  the  experiment  on  a  patient  suffering  with  gout. 
He  injected  0.5  gm.  uric  acid  into  the  gluteal  region;  the  patient  had  been 
on  a  purin-free  diet  for  several  days,  and  it  was  found  that  the  average 
daily  output  of  endogenous  uric  acid  was  0.2101  gm.  During  the  two 
days  immediately  following  the  injection  81.6  per  cent,  of  that  given  had 
been  excreted.  Benczur  believes  it  not  unlikely  that  the  increase  was  due 
in  part  to  the  destruction  of  leukocytes,  because  of  the  marked  local 
reaction,  together  with  fever  and  general  malaise,  which  followed  the 
reaction.  The  same  occurred  in  the  normal  individuals  reported  in 
literature.  The  experiment  shows  that  the  gouty  patient  eliminated 
uric  acid  injected  intramuscularly  just  as  a  healthy  subject  does.  In 
other  words,  the  renal  excretion  of  uric  acid  in  the  gouty  is  apparently 
normal. 


The  Effect  of  Compression  of  the  Superior  Mesenteric  Artery  upon  the 
Systemic  Blood  Pressure. — Arteriosclerosis  of  the  splanchnic  arteries, 
presumably  on  account  of  its  action  in  setting  up  increased  peripheral 
resistance  to  the  flow  of  blood,  and  thus  raising  the  systemic  blood 
pressure,  has  long  been  accounted  a  cause  of  cardiac  hypertrophy. 
LoxGCOPE  and  McClixtock  (Univ.  Penna.  Med.  Bull.,  1909,  xxii, 
226)  have  studied  this  condition  experimentally  in  dogs  by  noting  the 
changes  in  blood  pressure  produced  by  compression  of  the  superior 
mesenteric  artery.  In  five  minutes  the  vessel  was  compressed  or 
ligated  forty-three  times,  antl  in  every  instance  a  rise  of  blood  pressure 
resulted.  The  average  elevation  of  pressure  \aried  from  4.5  mm. 
to  10.3  mm.  Tiie  changes  in  arterial  pressure  seemed  to  vary  in  direct 
proportion  to  the  amount  of  constriction.  Wlicn  the  comj^ression 
was  of  short  duration  the  elevation  of  blood  jiressure  continued  until 
the  experiments  were  stopped,  bnt  when  the  vessel  was  ligatml  for  a 
longer  ])criod,  the  ])riniary  rise  in  pressure  was,  except  in  one  instance, 
followed  by  a  secondary  fall  to  normal.  Coni]ircssit)n  of  the  aorta 
at  the  level  of  tlie  diapliragm  jn-oduced  a  marked  and  rapid  rise  in 
blood  ])ressure,  l)nt  neitlier  compression  at  the  bifurcation  nor  ligation 
of  one  or  both  renal  arteries  resulted  in  any  alteration  in  systniiic 
pressure. 

A' Quantitative  Index  to  Tuberculin  Treatment.—  'J'lie  iwo  factors  of 
value  in  tnberctiliii  treatin(>nt  are  toxin  tolerance  and  reaction.  Toxin 
tolerance  is  the  object  to  be  gained  in  acute  cases  which  have  become 
afebrile,  and  it  is  obtained  by  the  use  of  doses  small  enough  to  avoid 
reactions.     In  chronic  cases,  and  in  certain  others,  which,  after  long 
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treatment,  have  come  to  a  standstill,  the  productions  of  mild  reactions 
are  apparently  beneficial.  One  difficulty  in  the  therapeutic  administra- 
tion of  tuberculin  has  hitherto  been  the  impossibility  of  determining 
accurately  the  dosage,  which  in  a  given  individual  will,  on  the  one  hand, 
give  the  greatest  stimulation  without  reaction,  or,  on  the  other  hand, 
will  produce  a  reaction  of  mild  grade.  Basing  their  work  on  experience 
'nith  the  cutaneous  tuberculin  test,  White,  Graha-M,  and  vox  5s'ormax 
{Jour.  Med.  Research,  1909,  xxi,  225)  have  formulated  a  procedure  to 
govern  accurate  dosage.  They  have  found  that  a  definite  ratio  exists 
between  the  amount  of  tuberculin  applied  cutaneously  and  that  given 
subcutaneously  for  the  production  of  local  and  constitutional  reactions. 
Thus,  one-fifteenth  of  the  amount  of  O.  T.,  which  when  applied  to  the 
skin  produced  the  minimal  cutaneous  reaction  (a  local  redness  about 
4  mm.  in  diameter)  would,  when  given  subcutaneously  produce  both 
local  and  constitutional  reactions.  One-thirtieth  of  the  same  amount 
subcutaneously  would  produce  local  ^•ithout  constitutional  reaction, 
while  one-fiftieth  produces  neither  local  nor  constitutional  reaction. 
Thus,  by  the  use  of  a  definite  cjuantity  of  O.  T.  on  the  skin,  it  is  possible 
to  determine  (1)  the  borderland  of  reaction  and  absence  of  reaction  to 
tuberculin  which  will  be  the  degree  of  tolerance  to  tuberculin  of  the 
patient,  and  (2)  the  dose  of  tuberculin  necessary  to  give  the  grade 
of  reaction  desired.  In  their  cutaneous  tests,  the  authors  used  0.01 
c.c.  of  various  percentages  of  O.  T.,  and  protected  the  point  of  applica- 
tion with  a  vaccine  shield  in  order  to  allow  complete  absorption. 


The  Treatment  of  Pneumonia  by  Leukocytic  Extract. — Continuing  the 
work  of  Hiss,  Floyd  and  Lucas  (Jour.  Med.  Research,  1909,  xxi, 
223)  have  used  extracts  of  leukocAies  in  the  treatment  of  41  cases  of 
pneumonia.  The  leukocytes  were  obtained  from  the  exudate  produced 
by  the  injection  of  aleuronat  into  the  pleural  cavities  of  rabbits.  While 
the  general  mortality  of  lobar  pneumonia  is  given  by  Zinsser  as  21  per 
cent.,  the  mortality  of  this  series  was  only  12.2  per  cent.  Of  the  5 
fatal  cases,  2  were  bronchopneumonia  in  children,  2  were  complicated 
by  cardiac  lesions,  and  1  was  a  man,  aged  seventy  years.  About 
44  per  cent,  terminated  on  or  before  the  sixth  day  of  the  disease.  The 
most  striking  result  of  the  treatment  was  a  definite  constitutional  im- 
provement, relief  of  labored  respiration,  and  improvement  of  such 
symptoms  as  might  be  due  to  toxemia.  The  extract  was  administered 
subcutaneously  in  doses  of  10  c.c.  twice  daily.  In  no  instance  did 
the  treatment  do  any  harm,  but  in  three  instances  an  urticarial  eruption 
appeared  after  an  interval  of  four  to  seven  days.  Following  the  begin- 
ning of  inoculation  there  was  a  steady  diminution  in  the  number  of 
leukocytes  in  the  peripheral  circulation.  The  evidence  of  effect  on 
the  process  in  the  lungs  was  not  distinct. 


Aseptic  Purulent  Meningeal  Exudates. — Widal  {Revue  mens,  de  med. 
interne  et  de  tJur.,  19u9,  i,  1)  has  considered  carefully  that  group  of  cases 
showing  the  signs  of  meningitis  in  which  lumbar  puncture  gives  a 
thick,  purulent  but  sterile  exudate.  An  exudate  of  this  character 
was  first  described  as  occurring  in  syphilis,  but  has  since  been  met 
with  in  la  grippe,  pneumonia,  puerperal  eclampsia,  uremia,  suppurative 
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otitis,  after  spinal  cocainization,  in  nnimps,  and  in  meningeal  conditions 
of  unknown  origin.  The  process  may  be  a  slow  latent  one,  or  it  may 
begin  with  acute,  alarming  symptoms.  On  bacteriological  examina- 
tion of  the  spinal  fluid,  cultures,  staining,  and  inoculations  all  prove 
it  to  be  sterile.  Especial  stress  is  placed  on  the  histology  of  the  poly- 
nuclear  cells  present,  for  Widal  asserts  that  the  fact  that  these  cells 
retain  their  normal  structure  is  in  itself  evidence  of  the  sterility  of  the 
fluid.  For  examination  the  sediment  of  the  centrifugalized  fluid  is 
fixed  on  a  slide  and  stained  with  hematin  and  eosin.  In  septic  exudates 
the  contour  of  the  cells  is  indistinct,  and  both  nucleus  and  protoplasm 
undergo  marked  changes.  In  sterile  exudates  the  nucleus  has  a  delicate 
texture,  the  protoplasm  is  perfectly  homogeneous  Avith  fine  granules, 
and  the  contour  of  the  cell  is  distinct.  The  great  importance  of  recog- 
nizing cases  of  meningitis  with  .sterile  exudate  is  that,  in  spite  of  what 
may  appear  to  be  a  most  unfavorable  condition,  the  prognosis  is  excellent, 
for  most  cases  result  in  complete  recovery. 


Experimental  Transmission  of  Acute  Poliomyelitis. — Flexxer  and 
Lewis  {Jour.  Amcr.  Mrd.  A.s.suc,  19UU,  liii,  1639)  have  issued  a  pre- 
liminary report  of  their  experiments  in  the  inoculation  of  monkeys 
with  the  material  obtained  from  two  cases  dying  of  acute  poliomyelitis. 
An  emulsion  in  salt  solution  of  the  spinal  cord  from  the  children,  and 
later  emulsions  of  the  sjjinal  cord  of  previously  inoculated  monkeys, 
were  introduced  through  a  trephine  opening  in  the  skull.  In  each 
instance  the  inoculated  animal  became  paralyzed  after  a  somewhat 
variable  period.  Histological  study  of  the  spinal  cords  of  the  monkeys 
showed  in  every  case  lesions  similar  to  those  of  poliomyelitis  in  man. 
[It  is  difficult  to  overestimate  the  importance  of  this  communication. 
The  power  of  re])roducing  the  disease  in  an  indefinite  series  of  animals 
may  well  prove  to  be  the  first  ste])  in  the  production  of  a  curative  or 
preventive  serum. — W.  S.  T.] 


Arteriosclerosis  of  the  Pulmonary  Artery. — While  the  lesser  circulation 
is  usually  unafi'ected  in  cases  of  generalized  arteriosclerosis,  in  certain 
cardiac  conditions,  and  especially  in  mitral  stenosis,  the  pulmonary 
vessels  alone  may  show  signs  of  degeneration.  Lanhry  and  Parvu 
{Tribune  vied.,  1909,  xlii,  4S4)  report  the  ca.se  of  a  girl,  aged  twenty 
years,  who  had  never  had  any  rheumatism  or  any  other  infectious 
di.sease,  but  who  had  sutt'ered  with  cardiac  .symptoms  for  many  years. 
The  diagnosis  of  mitral  stenosis  was  made,  antl  was  confirmed  at  autopsy 
when  the  mitral  opening  was  found  to  be  nearly  occluded.  Tlie  aorta 
and  the  smaller  arteries  of  the  general  circulation  were  in  a  practically 
normal  condition,  but  the' pulmonary  arteries  showed  thic-kcning  and 
.sclerosis  in  their  whole  extent.  Lanbry  and  Parvu  agree  with  Vacpiez 
and  (iiroux,  who  have  rej)orted  a  similar  case,  in  b(>lieving  that  the 
underlying  cause  in  the  production  of  this  localiziMl  arteriosclerosis  is  the 
hypertension  resuhing  from  the  narrowing  of  the  mitral  orifices.  They 
also  consider  that  the  frequent  and  profuse  pulmonary  hemorrhages 
which  occurriMl  in  their  patient  were  greatly  facilitated  by  the  ilisea.seil 
condition  of  (lie  vessels. 
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Rupture  of  the  Biceps  of  the  Arm. — Ledderhose  {Dent.  Zeif.  f.  Chir., 
1909,  cl,  12())  says  that  according  to  his  observations,  neither  a  pure 
traumatic  rupture  of  the  biceps  nor  a  traumatic  separation  of  the  upper 
pole  occurs.  The  dislocation  of  the  outer  belly  outward,  which  has 
frequently  been  described  and  illustrated,  occurs  in  most  cases  spon- 
taneously. The  position  of  the  long  head  of  the  biceps  and  the  resulting 
defect  are  caused  by  arthritis  deformans  of  the  shoulder-joint.  It  is 
an  occupation  deformity.  In  the  overwhelming  number  of  cases 
described  in  the  literature  as  traumatic  ruptures  of  the  biceps,  there 
already  existed  pathological  changes  in  the  biceps  tendon,  and  the  trainna 
acted  as  the  exciting  cause.  The  occurrence  of  an  indirect,  purely 
traumatic  rupture  of  a  biceps  tendon,  not  already  invaded  by  a  diseased 
process,  must  be  doubtful.  The  very  widely  accepted  view  tiiat  an 
indirect,  traumatic  rupture  occurs  generally  at  the  upper  juncture  of 
muscle  and  tendon,  is  not  well  supported.  It  appears  questionable 
whether  an  indirect,  traumatic  rupture  occurs  in  this  portion.  A  rupture 
of  the  distal  tendonous  j)ortion  of  the  biceps  at  its  insertion  into  the 
radius  or  in  the  immediate  neighborhood  apjjears  to  be  determined  by 
a  preceding  pathological  process.  Wounds  of  various  grades  in  the 
muscular  portion  from  direct  trauma,  have  been  rej>eatedly  observed. 
Whether  tears  of  the  muscle  substance  can  occur  from  indirect  trauma 
has  not  been  shown  satisfactorily  by  the  literature  of  the  subject.  The 
conditions  which  have  been  described  as  hernia?  of  the  biceps,  are, 
almost  without  exception,  cases  of  dislocation  of  the  outer  belly  of  the 
biceps. 


The  Surgery  of  the  Heart. — Salomoxi  (Arrkiv.  rjeri.  dr.  rhir.,  1909, 
iv,  S81)  had  jjreviously  collected  and  rej^orted  134  cases  of  cardiorrhaphy. 
He  now  calls  attention  to  some  new  facts  concerning  this  o])eration. 
He  approaches  the  heart  through  the  intercostal  space  which  is  the  seat 
of  the  external  opening  of  the  wound,  enlarging  the  wound  by  sci.s.sors 
and  disarticulating  from  the  sternum  one  or  two  adjacent  costal  cartilages. 
For  wounds  of  the  base  of  the  heart  or  of  the  right  cavity  he  advises 
a  transverse  .section  of  the  sternum.  By  retraction,  an  opening  8  cm. 
wide  can  be  obtained  with  this  method.  He  counsels  drainage  of  the 
pericardium  after  every  cardiorrha])hy,  when  one  is  not  sure  of  iiis 
asepsis.     The  reason  for  it  is  tlie  same  as  for  peritoneal  drainage.     The 
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serosa  of  the  pericardium  absorbs  less  than  that  of  the  peritoneum, 
and  intrapericardial^collections  of^j^blood  are^absorbed  slowly.  Of  58 
cures,  in  30  pericardial  drainage  had  been  practised.  Pericardial 
effusion  is  frequent  after  cardiorrhaphy.  It  localizes  itself  posteriorly 
to  the  heart,  and  produces  precordial  oppression,  anxiety,  and  weakness. 
The  frequency  of  the  pulse  and  cyanosis  of  the  face  appear  only  late. 
Up  to  the  present  time  Salomoni  has  collected  158  cases  of  cardior- 
rhaphy. Of  these,  59,  or  37.33  per  cent.,  were  cured,  and  99  died;  21 
died  before  the  end  of  the  operation  or  soon  after.  There  were  2  cases 
of  double  wound  of  the  heart,  and  1  case  of  gun-shot  wound  with  the 
missile  remaining  in  the  ventricle.  Some*'cases!'are  irremediably  mortal 
from  simultaneous  lesions  of  both  cavities,  valvular  lesions,  or  lesions 
of  the  motor  centres.  Wounds  of  the  heart  through  and  through  are  not 
always  fatal.  In  5  such  cases  the  posterior  wound  was  unrecognized. 
Lesions  of  the  coronary  arteries  are  often  fatal  from  arrest  of Jhe  heart, 
cardiac  degeneration,  infarct,  and  aneurysm.  Ligation  of  one]^of  the 
branches  of  a  coronary  artery  can  be  followed  by  a  cure.  The  branches 
of  the  coronary  arteries  are  not  terminal,  so  that  their  successful  ligature 
is  possible.  If  the  heart  is  arrested  during  cardiorrhaphy,  light  massage 
can  make  the  heart  beat  anew.  For  the  diagnosis  of  a  cardiac  wound, 
one  should  take  into  account,  the  seat  of  the  wound,  the  symptoms  of 
internal  hemorrhage,  increase  of  the  cardiac  dulness,  the  appearance 
of  oppression,  precordial  distress,  cyanosis,  and  rapidity  of  the  pulse. 


A  Comparative  Study  of  the  Value  of  Internal  Urethrotomy  and  of 
Divulsion. — Cimino  (Ann.  d.  mat.  d.  org.  gen.-urin.,  1909,  ii,  1301) 
says  that  the  supporters  of  each  of  these  two  operations  defend  their 
positions  forcibly  up  to  the  present  time.  He  stutUed  the  subject 
from  the  standpoints  (1)  of  the  lesions  and  histological  changes  produced 
from  the  time  of  the  operations  to  the  final  results,  and  (2)  the  se])tic 
phenomena,  local  and  general,  occurring  after  each  operation.  As  the 
work  was  done  on  animals,  traumatic  strictures  alone  were  studied. 
He  traumatized  the  urethras,  on  the  same  day  and  by  the  same  method, 
of  ten  animals,  of  the  same  species,  of  the  same  weight,  and  with  urethras 
of  the  same  calibers.  Although  the  work  was  done  only  on  traumatic 
strictures,  Cimino  believes  that  the  results  can  be  legitimately  applied 
to  the  gonorrha^al  type.  Internal  urethrotomy  ])roduces,  at  the  site 
of  the  stricture,  a  linear,  longitudinal,  and  regular  section,  the  depth  of 
which  is  prcestablished.  As  the  wound  widens  it  is  transformed  into 
a  triangular  or  rectangular  space  opening  into  the  urethra.  It  cica- 
trizes on  the  surface  with  a  thin  layer  of  fibrous  tissue  under  the  epi- 
thelium. The  lesion  produced  by  urethrotomy  is  strictly  localized, 
so  that  it  affects  the  stricture  tissue  only  at  the  line  of  section.  Divulsion 
produces  tears  of  variable  importance,  and  may  })ass  in  all  directions. 
IJpon  healing,  these  lesions  ])roduce  numerous  extensive  and  irregular 
cicatrices,  which  rej)r()duce  the  original  lesions.  New  det'orined  and 
capricious  strictures  are  added  to  tiie  original  one.  The  general  aspect 
of  the  divulsed  urethra  vari(\s  according  to  the  time  when  one  observes 
it,  but  it  is  always  diaracteristic.  Immediately  after  the  operation 
it  presents  as  a  l)ursted  hollow  organ;  8  days  later  it  appears  as  a  torn 
and  fringed  canal.  When  the  lesions  have  become  definite,  the 
urethra  appears  as  a  rigid  pipe,  or  a  canal  the  surface  of  which  is  re- 
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duced  to  shreds.  Divulsion  terminates  in  the  total  transformation  of 
the  stricture  into  a  cicatricial  ring,  with  some  epithelial  elements  scattered 
in  the  homogeneous,  compact,  fibrous  tissue.  These  are  alwavs  found 
on  the  surface  of  the  urethra  and  in  the  glandular  cavities,  but  they 
present  the  phenomena  of  proliferation  and  degeneration.  Internal 
urethrotomy  is,  therefore,  superior  to  divulsion.  The  septic  condition 
of  the  urethra  does  not  exercise  any  influence  upon  the  choice  of  one 
or  the  other  of  these  operations,  as  neither  guarantees  against  the  de- 
velopment of  infectious  lesions,  local  or  general. 


The  Opsrative  Treatment  of  Ununited  Fractures. — Creite  {Deid. 
Zcit.f.  Cliir.,  1909,  cl,  2(37)  reports  observations  on  30  cases  of  ununited 
fracture  operated  on  in  Braim's  clinic.  The  most  frequent  cau>e  of 
non-union  (IS  cases)  was  the  interposition  of  soft  tissues  between  the 
fragments.  The  tibia  was  involved  in  28  cases,  the  femur  in  1  and  the 
humerus  in  1.  In  17  cases  the  fracture  was  simple  and^in  13  com- 
pound. The  time  of  operation  was  from  four  to  twenty-eight  weeks 
after  the  accident.  In  most  cases  (18)  Bier's  passive  hyperemia  and 
percussion  at  the  seat  of  fracture,  had  been  tried  for  several  weeks, 
without  success.  In  15  cases,  the  old  Dieffenbach  method  was  employed, 
the  seat  of  fracture  being  freely  exposed  by  a  flap  incision.  Ivory  pegs 
were  introduced,  one  above  and  the  other  below,  into  holes  drilled  through 
the  bone,  and  the  pegs  were  cut  off  level  with  the  surface  of  the  bone. 
In  some  cases,  one  of  the  bones  of  the  leg  was  fixed  with  the  ivory  peg, 
and  the  other  with  wire  sutures.  The  course  of  the  healing  was  un- 
disturbed in  all,  the  pegs  healing  in.  In  no  case  was  it  necessary  to 
remove  the  l>egs  secondarily.  The  time  necessary  for  union  varied 
from  five  weeks  to  twenty-eight  weeks,  the  average  being  eight  and  one- 
half  weeks.  In  one  case,  in  which  a  steel  nail  had  been  employed, 
union  failed.  In  14  cases  the  ends  of  the  fragments  were  resected  and 
sutured  together.  One  of  these  died  eleven  days  after  the  operation 
from  sepsis.  In  this  case,  however,  there  had  been  a  compound 
fracture  of  the  leg,  and  there  had  been  an  acute  osteomyelitis  of  the  tibia 
for  about  fourteen  years.  Three  and  a  half  weeks  after  his  admission 
to  the  clinic,  the  necrotic  bone  was  removed  and  the  ends  of  the  bone 
sutured.  In  2  cases  no  bony  union  took  place.  In  one  there  had 
occurred  a  severe  compound  fracture,  with  a  torn,  soiled  wound, 
followed  by  severe  suppuration  and  destruction  of  the  periosteum  of 
the  fragments.  The  wire  suture  led  to  the  formation  of  a  fistula,  and 
later  the  suture  was  removed.  In  the  second  case  there  had  been  a 
compound  fracture  of  the  humerus,  with  the  loss  of  a  7  cm.  piece  of  the 
whole  thickness  of  the  bone.  The  remaining  11  cases  left  the  clinic' 
with  union,  but  in  some  the  healing  had  been  troublesome,  and  in  4 
cases  the  suture  had  to  be  removed  later  on  account  of  fistulae.  As  a 
result  of  these  experiences  the  Dieffenbach  method  is  given  the  prefer- 
ence over  the  resection  method. 


Resection  of  the  Middle  Portion  of  the  Duodenum. — Kausch  (Zent. 
f.  Chir.,  1909,  xxx\i,  1350)  says  that  resection  of  the  descending  portion 
of  the  duodenum  may  become  desirable  for  various  causes.  A  frequent 
and  probal)ly  the  most  important  indication  seems  to  be  a  carcinoma 
of  the  papilla. of  Vater.     The  operation  most  frequently  done  is  by  a 
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transduodenal  or  retroduodenal  approach.  After  it  is  determined  that 
the  case  is  not  one  of  gallstones,  the  tumor  with  the  neighboring  portion 
of  the  duodeniun  is  excised,  and  provision  made  for  the  proper  evacua- 
tion of  the  common  bile  duct  and  pancreatic  duct.  Korte's  case  lived 
three  and  three-quarters  years  after  operation.  Those  of  Ha!sted  and 
William  J.  INIayo  were  both  soon  followed  by  recurrence.  Kausch 
thinks  this  is  one  of  the  most  favorable  of  cancers  for  removal,  because 
it  becomes  recognizable  early  and  when  yet  small,  owing  to  the  severe 
jaundice  without  colic  which  it  causes,  and  which  drives  the  patient 
to  the  surgeon  for  relief.  It  then  lies  in  the  wall  of  the  duodenum, 
remains  localized  a  long  time,  and  does  not  metastasize  until  late. 
This  portion  of  the  intestine  is  easily  removed,  but  the  anastomosis 
of  the  gall  and  pancreatic  ducts  complicate  the  operation  considerably. 
No  severe  operation  should  be  done  in  the  presence  of  severe  jaundice. 
The  gall  and  pancreatic  ducts  should  not  be  introduced  at  the  line  of 
sutures  in  the  divided  bowel,  as  that  would  give  an  untrustworthy 
anastomosis.  The  operation  should  be  performed  in  two  stages.  In 
the  first,  Kausch,  upon  opening  the  duodenum,  found  a  bean-sized 
nodule  xactly  at  the  papilla  of  Vater,  with  no  metastasis,  no  gallstones 
but  the  gall-bladder  about  the  size  of  the  fist.  An  anterior  cholecyst- 
enterostomy  was  performed  with  a  small  ]Mur])hy  button,  about  50  cm. 
from  the  plica  duodenojejunalis,  and  about  12  cm.  lower  an  entero- 
anastomosis  with  a  large  Murphy  button.  Ten  days  after  the  operation 
the  large,  and  three  days  later  the  small,  button  passed  the  rectum.  The 
jaundice  disappeared  and  the  weight  improved  slightly.  Sixty-seven 
days  later  the  second  operation  was  performed.  Numerous  adhesions 
lengthened  the  first  part  of  the  operation.  The  anastomoses  made  in 
the  first  operation  were  in  good  condition.  The  duodenum  was  iso- 
lated up  to  the  pylorus,  the  head  of  the  pancreas  separated  from  it, 
and  a  posterior  gastro-enterostomy  was  performed.  The  pyloric  end 
of  the  stomach  was  closed  blindly;  the  duodenum  beginning  above  was 
shelled  out,  taking  away  with  it  a  jiiece  of  the  head  of  the  pancreas  the 
size  of  a  walnut;  the  bile  duct  was  ligated;  the  duct  of  the  jKincreas  was 
cut  open  in  th(>  ])ancreatic  tissue;  and  the  duodenum  divided  somewhat 
above  the  junction  of  the  descending  and  inferior  jiortion.  The  re- 
maining lower  open  end  of  the  duodenum  was  sutured,  hood-like,  over 
the  cut  surface  of  the  pancreas  with  catgut  sutures.  This  area  was 
covered  over  with  omentum,  a  cigarette  drain  introduced,  and  the  ab- 
dominal womid  sutured.  Twenty-one  days  after  the  oj^eration  the 
l)atient  was  well  and  had  increased  2.5  kilograms  in  weight. 


The  Conservative  Treatment  of  Severe  Wounds  of  the  Extremities 
Threatening  Gangrene.  NOksskkk  {/mlnilhl.  j.  Chir..  Hid'.i.  wwj, 
Ki77)  says  that  in  severe  wounds  of  th(>  fingers,  esj)e(ially  those  from 
incised  and  contused  wounds,  we  are  often  in  doubt  wiu^tlier  the  remain- 
ing narrow  and  poorly  nourished  bridge  of  skin  will  ])ermit  the  hanging 
])art  to  live.  The  conserN'ative  treatment  freciuently  fails.  The  cause 
of  the  gangrene  is  the  deficient  arterial  supply  and  the  retarded  outflow 
of  venous  blood.  Tlu>  venous  stasis  is  the  most  prominent  .symptom 
in  tiicsc  wounds,  as  in  cas(>s  of  frost-bite.  High  elevation  with  moist 
warm  appMcations  are  usually  cmijlovcd  to  overcome  tlie  circulatory 
disturbances,   anil  fre(|uently  fail.      In  several  severe  linger  wounds, 
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in  a  case  of  frost-bite  of  both  thumbs,  and  in  a  case  \\'ith  asph^-xia  threat- 
ening ganorene  from  Raynaud's  disease,  a  broad  incision  was  made  to 
the  bone  anteriorly,  beginning  below  the  level  of  the  nail  and  extending 
over  the  end  of  the  finger.  The  success  was  astonishing.  The  wound 
was  tamponed  with  gauze  soaked  with  camphor  oil  to  prevent  adhesion 
of  the  wound  surfaces.  The  hand,  including  the  wounded  finger, 
was  then  exposed  by  a  suction  apparatus  to  a  negative  pressure  of  about 
12  to  15  cm.  of  mercury  for  eight  to  ten  minutes.  This  was  kept  up 
for  a  week,  and  applied  two  or  three  times  daily.  In  the  beginning 
there  escaped  dark  cyanotic  blood,  drop  by  drop.  Later  arterial  blood 
welled  forth,  which  ilaily  increased  in  amount.  This  passive  hyperemia 
treatment  had  been  tried  repeatedly  in  the  case  of  Raynaud's  disease, 
and  had  failed  completely.  The  incision  was,  therefore,  the  chief 
cause  of  success.  In  the  cases  so  treated  the  sensation  returned  in  a 
few  hours,  and  the  wounded  part  lived  and  retained  good  function. 
Further  obsen'ations  must  determine  how  valuable  this  method  will 
prove  to  be  in  the  involvement  of  larger  portions  of  the  limbs.  It  may 
prove  of  value  in  threatening  or  advancing  gangrene  of  other  origin, 
plastic  operations,  transjilantation  of  organs,  and  for  the  improvement 
of  the  circulation  through  the  sutured  vessels. 


The  Role  of  Heart  Massage  in  Surgery. — "White  (Surg.,  Gynec,  and 
Ob.std.,  lUOi),  ix,  3^S)  says  that  heart  mas.sage  is  an  established  method 
of  resuscitation,  ten  successful  cases  having  been  reported  by  ten 
operators.  Heart  failure  is  rarely  primary  in  chlorofonii  anesthesia. 
It  is,  therefore,  essential  that  respiration  be  invoked  by  artificial  means 
in  conjunction  with  heart  massage.  Artificial  respiration  alone  will 
not  inaugurate  heart  contractions  nor  maintain  blood  pressure.  The 
best  results  have  been  obtained  by  the  subdiaj^hragmatic  method.  The 
most  frequent  indication  for  its  use  is  chloroform  narcosis  with  cessa- 
tion of  respiration  and  circulation.  In  other  conditions  of  heart  failure 
secondary  to  respiratory  failure,  and  not  dependent  upon  organic 
changes  in  the  heart,  the  method  is  applicable.  Further  use  of  the  method 
will  widen  its  field  of  usefulness.  Tlie  possibility  of  resuscitation  bears 
a  definite  relation  to  the  time  that  has  elapsed  between  the  cessation 
of  the  heart  beat  and  massage.  The  briefer  the  interval  the  more 
rapid  is  the  response  to  heart  ma.ssage.  White  says  that  the  entire 
fpiestion  is  unsettled,  that  the  .50  cases  tal)ulated  is  only  an  incentive 
to  further  research,  that  each  additional  case  is  of  value,  and  that  some 
time  may  yet  elaj^se  before  we  can  adjust  heart  massage  in  proper  accord 
with  its  surgical  bearings. 


Bone  Sarcoma.— Buerger  (Surg.,  Oi/urr.,  aud  Ob.tfef.,  H!00,  ix,  431) 
adduces  the  following  facts  from  a  careful  study  of  twenty  bone  sarcomas: 
To  the  ex])ansive  type  belong  the  ])henomena  of  "ping-pong"  or  "egg- 
shell" crackle.  Bone  expansion  is  a  feature  of  a  majority  of  the  bone 
sarcomas  examined,  and  occurs  in  the  shaft  as  well  as  in  the  extremities 
of  the  long  bones.  We  should  recognize  the  diffu.se  infiltrative  variety 
as  one  which  may  remain  latent  until  ])athological  fracture  occurs; 
and  should  remember  that  normal  bone  contour  is  not  compatible 
with  the  ])resence  of  intramedullary  growths.  Certain  destructive 
types,  causing  fusifonn  enlargement  of  the  part,  and  very  fretpiently 


138  PROGRESS    OF   MEDICAL   SCIENCE 

invoMng  the  upper  end  of  the  fibula,  are  malignant  tumors  that  soon 
penetrate  into  the  soft  parts.  A  combination  of  chronic  osteoperi- 
ostitis with  central  sarcoma  may  occur.  Calcification  in  the  osteoid 
and  chondroid  tumors  is  a  feature  which  mav  be  of  great  value  in  diag- 
nosis.  Periosteal  bone  production  is  also  to  be  utilized  in  diagnosis. 
Skiagrams  are  of  great  importance  in  the  recognition  of  these  tumors. 
We  should  look  for  the  characteristic  periosteal  bone  deposition  and 
especially  for  dense  shadows  in  the  diaphysis  as  well  as  in  tlae  epiphysis, 
■Rath  a  \iew  to  diagnosticating  the  sclerosing  type  of  osteoid  and  chondroid 
sarcoma.  The  extensive  calcification  and  the  slow  endosteal  progress 
exliibited  by  certain  types  suggests  that  early  diagnosis  may  be  possible. 
To  discover  the  presence  of  endosteal  lesions  before  the  more  mahgnant 
extra-osteal  masses  have  been  developed  should  be  a  desideratum. 
Fine,  radiographic  bone  detail  is  essential  for  an  adequate  interpreta- 
tion of  the  pathological  changes.  A  large  tumor  in  the  soft  parts  is 
no  reliable  measure  of  the  extent  of  the  bone  destruction  or  the  size 
of  a  central  focus  if  such  there  be.  Large  tumors  outside  of  the  bone 
mav  be  associated  with  a  verv  slight  lesion  in  the  bone. 
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PROFESSOR     OF     APPLIED     THERAPEUTICS     IN  THE      COLLEGE   OF     PHYSICIANS      AND      SURGEONS, 
COLUMBIA   UNIVERSITY,   NEW  YORK. 


The  Use  of  Atropine  Sulphate  and  Atropine  Methylbromide  in  Diabetes 
Mellitus.— IluDisciT  (Med.  Record,  19U9,  xx^•i,  l(H)o)  has  treated  a 
number  of  cases  of  diabetes  mcUitus  with  tiie  above  salts  of  atropine.  A 
carbohydrate-free  diet  was  also  given  at  the  beginning  of  the  treatment 
in  conjunction  with  the  atropine.  His  results  were  so  satisfactory  that  lie 
advises  the  use  of  these  salts  by  other  investigators.  Rudisch  sums  up  the 
action  of  atropine  in  this  series  as  follows:  (1)  A  reduction  in  the  amount 
of  sugar  excreted;  (2)  an  increase  in  carbohydrate  tolerance,  lender  the 
first  heading  he  says  that  it  was  uniformly  observed  that  the  glycosuria 
disappeared  much  more  rapidly  under  this  combined  form  of  treatment 
than  withtiie  customary  antidiabetic  treatment  alone.  lie  calls  attention 
to  the  fact  that  while  a  strict  carbohydrate-free  diet  will  usually  cause 
a  marked  diniimition  in  sugar  excretion,  traces  of  sugar  will  still  remain 
in  the  urine  or  apj)ear  from  time  to  time.  In  these  cases  Rudisch 
found  that  the  use  of  atrojune  in  suflicient  dosage  invariably  resulted 
in  a  complete  suppression  of  the  glyc(vsuria.  Interruption  in  the  ad- 
ministration of  the  drug  without  change  in  the  diet  was  followed  in 
many  of  the  ca.ses  by  the  reapi>earance  of  sugar  in  the  urine.  This 
glycosuria  could  always  be  made  to  disappear  again  by  resuming  the 
atroj)ine.     lUulisch  believes  that  the  influence  of  atropine  in  increasing 
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carbohydrate  tolerance  is  manifested  in  two  ways.  He  found  that 
patients  could  tolerate  much  larger  quantities  of  carbohydrates  when 
atropine  was  admimistered.  He  also  noticed  that  the  tolerance  for 
carbohydrates  increased  after  the  prolonged  administration  of  atropine. 
He  administered  the  atropine  in  the  form  of  the  methyl  bromide  and  the 
sulphate.  The  former  has  the  advantage  of  being  much  less  toxic, 
but  its  effects  are  not  so  prompt  as  those  of  the  sulphate.  Its  cost, 
moreover,  limits  its  use.  Rudisch  advises  that  methyl  bromide  should 
be  given  to  adults  in  the  dosage  of  j--  grain  three  times  a  day,  gradu- 
ally increasing  this  by  -^^  grain  until  -/-  grain  three  times  a  day  are 
being  taken.  In  one  case  3  grains  were  given  daily  over  a  short  period 
with  no  other  toxic  effect  than  dryness  of  the  throat.  The  initial  dose 
of  atropine  sulphate  should  be  yts  gi'^in  three  times  a  day,  and  that 
may  be  gradually  increased  to  yV  grain  three  times  a  day.  Children 
require  a  dosage  proportionate  to  their  age.  Rudisch  observed  no 
toxic  effects  from  this  dosage.  When  a  marked  dryness  of  the  throat 
occurred  the  atropine  was  discontinued  temporarily,  or  more  often 
the  dosage  was  not  increased.  No  deleterious  effect  upon  the  general 
health  was  observed  from  the  prolonged  administration  of  these  salts 
of  atropine. 


The  Process  of  Cellulose  and  Hemicellulose  Digestion  in  Man,  and 
Their  Food  Value. — Lohkisch  {Zcit.  f.  cxpcr.  Path,  uud  Therap., 
1909,  v,  478),  in  an  exliaustive  article,  concludes  a  number  of  previous 
observations  concerning  the  digestion  of  the  celluloses  and  hemicellu- 
loses  in  man.  He  refutes  the  prevalent  opinion  that  the  cellulose 
group  and  the  closely  allied  hemicelluloses  are  digested  in  the  human 
intestine  by  bacterial  fermentation.  He  cites  much  experimental 
evidence  to  support  his  view  that  the  digestion  of  the  celluloses  and 
hemicelluloses  occurs  in  the  same  way  in  man  as  that  of  the  starches. 
Lohrisch's  conclusions  are  as  follows:  (1)  Cellulose  and  the  hemicellu- 
loses are  closely  related  chemically.  Certain  individual  chemical  char- 
acteristics, however,  sen^e  to  differentiate  them.  (2)  They  show  no 
marked  differences  in  their  physiological  behavior.  (3)  Man  is  able 
to  digest  50  per  cent,  of  cellulose  and  the  hemicelluloses  under  normal 
conditions.  Individuals  with  habitual  constipation  are  able  to  digest 
from  70  to  80  per  cent.  (4)  Man  is  able  to  digest  larger  quantities 
of  the  hemicelluloses  than  of  cellulose.  (5)  The  digestion  of  the 
hemicelluloses  and  cellulose  occurs  in  the  same  way  in  man  as  the 
digestion  of  the  starches;  that  is,  they  are  converted  in  the  intestines 
to  their  corresponding  sugar.  Their  conversion  and  absorption, 
however,  occur  more  slowly  than  is  the  case  with  the  starches.  The 
quantity  absorded  is  completely  burned  up  in  the  human  body.  Con- 
sequently, proteid  and  fat  are  saved  from  katabolism.  Probably 
glycogen  is  also  stored  up  in  the  tissues  if  an  excess  has  been  absorbed. 
Cellulose  and  the  hemicelluloses  are  not  split  up  into  the  volatile  fatty 
acids  in  the  small  intestine.  Probably  only  a  small  portion  of  the  un- 
absorbed  material  is  changed  in  the  large  intestine  to  the  volatile  fatty 
acids,  and  as  such,  re-absorbed.  (6)  Cellulose  and  the  hemicelluloses 
are  harmless  substitutes  for  the  ordinary  easi  y  absorbable  carbohy- 
drates. The  hemicelluloses  are  of  ])ractical  worth  as  substitutes  when 
ordinary  carbohydrates  are  not  well  borne. 
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The  Influence  of  Different  Carbohydrates  upon  the  Glycosuria  in  Diabetes. 
— ^YERBITZKI  {Zeii.f.  expcr.  Path,  und  Titer.,  1909,  vi,  2'So)  has  tested  in 
several  diabetics  the  effect  of  different  carbohydrates  npon  the  excre- 
tion of  sugar.  He  gave  his  patients  a  meat  and  fat  diet  for  from 
three  to  five  days  in  order  to  determine  the  grade  of  glycosuria  on  a 
non-carbohydrate  diet.  He  then  tried  the  effect  of  different  carbo- 
hydrates upon  the  excretion  of  sugar,  separating  the  carbohydrate 
periods  by  meat  and  fat  periods.  He  used  for  this  purpose  bread, 
rice,  buckwheat,  milk,  potatoes  and  oatmeal.  Of  these  substances 
oatmeal  by  far  seemed  best  adapted  to  supply  the  necessary  carbo- 
hydrates for  diabetics.  The  authors  conclusions  are  as  follows:  (1) 
The  different  carbohydrate-containing  substances  exercise  an  entirely 
different  influence  upon  the  glycosuria  of  diabetics  when  these  sub- 
stances contain  the  carbohydrate  in  pure  form;  (2)  oatmeal  in  large 
quantities  causes  in  many  cases  of  diabetes  no  increase  in  the  glyco- 
suria, therefore  oatmeal  has  a  special  place  among  the  carbohydrate 
containing  foods;  (3)  this  action  seems  to  be  specific  in  the  case  of 
oatmeal  and  possibly  may  be  explained  by  a  peculiar  dift'erence  in  the 
chemical  composition  of  oatmeal  compared  to  the  other  carbohydrates; 
(4)  the  oatmeal  diet  exercises  in  the  majority  of  cases  a  favorable  eft'ect 
upon  the  glycosuria.  At  the  same  time  the  general  condition  improves 
and  the  subjective  symptoms  become  less  marked.  Therefore,  oatmeal 
is  to  be  preferred  to  the  other  carbohydrate-containing  substances 
in  the  treatment  of  diabetes;  (5)  finally,  in  order  to  secure  the  best 
results  from  the  use  of  an  oatmeal  diet,  Werbitzki  believes  that  it  is 
necessarv  to  exclude  all  other  carbohvdrates  from  tlie  diet. 


The  Treatment  of  Gastric  Ulcer. — Mayerle  (Arch.  f.  ]^er(Iau}i}ig.<i- 
krank.,  1909,  xv,  337)  reviews  the  various  methods  for  the  treatment 
of  gastric  ulcer,  and  reports  his  results  in  71  cases  treated  by  the  Len- 
hartz  method.  His  cases  include  29  recent,  bleeding  gastric  ulcers, 
17  chronic,  and  25  uncomplicated,  acute  cases;  65  per  cent,  were 
cured  in  a  short  time.  A  slower  recovery  without  recurrence  was 
noted  in  11  per  cent,  of  the  cases,  and  with  recurrence  in  14  per  cent. 
No  benefit  was  obtained  in  10  per  cent,  of  the  cases.  There  were  a 
few  cases  in  which  the  diet  was  not  tolerated.  INIayerle  could  detect 
no  injurious  effects,  even  when  the  cHet  was  conunenccd  imnu'chately 
after  tlie  hemorrhage.  He  found  that  the  I^enhartz  (het  occasionally 
seemed  to  increase  tlie  tendency  to  hyi)erchlor]iy(h-ia.  In  these  cases 
he  advises  an  increase  in  the  proportion  of  fat  in  the  (het  and,  at  the  same 
time,  a  reduction  in  the  proportion  of  albumin.  In  the  chronic  cases 
with  reduced  acidity,  a  diet  with  less  albumin,  a  nuxlerate  amount  of 
fat,  and  an  increase  in  the  carbohydrates  seemed  to  give  the  best  results. 

Optic  Atrophy  from  the  Use  of  Atoxyl  and  Arsacetin. — Paderstein 
(licrl.  klin.  Worli.,  1909,  xxii,  1()2."))  describes  in  detail  a  case  of  «)ptic 
atroj)hy  occurring  as  a  result  of  injections  of  atoxyl.  lie  also  dis- 
cu.sses  ()  similar  cases  reported  by  different  observers.  H(\si(les  these 
ca.ses  with  well-defined  optic  atrophy,  I'aderstein  was  able  to  Hud  in 
the  literature  reports  of  22  cases  of  .severe  disturbances  of  sight  from  the 
use  of  ato.xyl.  He  could  determiiu'  no  relation  between  the  size  of 
the  dose  used  and  the  .severity  of  the  disturbance  of  the  siijht.     In  the 
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typical  cases  the  injury  is  manifest  by  a  concentric  diminution  of  the 
field  of  vision  beijinnino;  on  the  nasal  side,  which  finally  leads  to  a 
diminution  of  central  vision  and  often  to  complete  blindness.  The 
harmful  effect  of  atoxyl  extends  to  the  nerve  elements  of  the  retina  and 
consequently  distiu'bances  of  color  vision  esj)ecially  violet  blindness, 
may  be  caused.  Less  often  a  narrowing  of  the  retinal  arteries  is  noted. 
Paderstein  thinks  that  the  poisonous  action  of  atoxyl  upon  the  visual 
apparatus  is  probably  due  to  the  aniline  component.  This  may  be 
true,  since  similar  results  are  obsers'ed  in  aniline  poisoning,  but  not  in 
arsenical  poisoning.  He  also  says  that  it  has  not  been  actually  deter- 
mined that  arsacetin  is  less  dangerous  than  atoxyl,  although  this  has 
often  been  asunied. 


The  Use  of  Phosphorus  in  Rachitis. — Schabad  (Zeit.  f.  klin.  Med., 
1909,  Ixviii,  94)  reports  the  results  of  further  studies  of  the  effects  of 
phosphorus  on  the  metabolism  in  rachitis.  In  a  previous  paj)er  he 
demonstrated  that  phosphorus,  dissolved  in  cod-liver  oil  markedly 
increased  the  retention  of  calcium  in  rachitis.  His  present  paper  deals 
\nth  the  effect  of  the  administration  of  cod-liver  oil  alone.  His  experi- 
ments showed  that  it  increased  the  calcium  retention  but  considerably 
less  than  when  given  with  phosphorus.  He  also  found  that  inorganic 
calcium,  when  given  with  phosphorus  dissolved  in  cod-liver  oil,  was 
retained  to  a  large  extent,  and  the  author,  therefore,  recommends  these 
three  remedies  for  the  treatment  of  rachitis. 


The  Treatment  of  Obesity. — Laissus  (Jour,  des  Prac,  1909,  x-viii, 
281),  after  a  study  of  200  cases  of  obesity,  recommends  as  of  primary 
importance  a  reduction  in  the  amount  of  carl)ohydrates  and  fats  in- 
gested. If  the  patients  complain  of  hunger  during  tlie  first  few  days 
of  treatment  the  allows  them  to  eat  fairly  large  quantities  of  fresh  fruits 
and  green  vegetables.  He  advises  frecjuent  small  meals  with  a  minimum 
of  salt,  to  lessen  the  appetite.  Fluids  should  be  restricted  at  meal  times 
to  one-half  pint.  Since  the  obese  require  a  considerable  amount  of 
fluid,  it  should  be  given  in  the  form  of  drinks  one  hour  before,  and  three 
hours  after  meals.  Laissus  also  advocates  the  various  physical  methods 
such  as  exercise,  hydrotherapy,  and  massage.  Exercise  should  not 
be  excessive  and  taken  regularly  under  specific  (hrections.  Hydro- 
therapy is  given  in  the  form  of  hot  baths  in  running  water,  and  the 
alternating  hot  and  cold  shower.  ^Massage,  to  be  beneficial,  should  be 
prolonged  for  some  time,  and  the  kneading  jirocess  is  preferable.  He 
believes  that  drugs  are  of  little  use  and  that  thyroidin  is  actually  danger- 
ous. He  has  found  that  some  cases  of  obesity  are  benefited  by  the  ad- 
ministration of  a  few  dro{)s  of  tincture  of  iodine  in  milk.  Obesity  asso- 
ciated with  arteriosclerosis  is  often  beneficially  influenced  by  small 
doses  of  sodium  iodide. 
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Hemorrhagic  Disease  in  the  Newborn  with  Direct  Transfusion. — The 
case  reported  by  Swain,  Jackson,  and  Murphy  (Boston  Med.  and 
Surg.  Jour.,  1909,  clxi,  407)  was  that  of  an  apparently  normal  new- 
born baby,  whose  paternal  grandfather  had  died  of  pernicious  anemia 
and  one  of  its  cousins  of  melsena  neonatorum  on  the  fourth  day  of 
life.  The  baby  had  nursed  normally  and  had  a  good  meconium  moye- 
ment  before  going  to  sleep.  It  \yoke  up  with  a  sharp  cry,  and  the  nurse 
found  its  clothes  and  bed  saturated  with  a  bloody  stool,  there  being 
about  10  ounces  of  fluid  blood.  This  was  repeated  seyeral  times,  the 
blood  beins;  sliohtly  thicker  than  normal  blood.  Fresh  rabbit  serum 
and  diphtheria  antitoxin  did  not  check  the  bleeding,  to  the  bloody 
stools  being  added  bloody  vomiting  and  hemorrhagic  spots  beneath  the 
skin.  The  child  was  in  extremis  when  direct  transfusion  from  the 
father's  radial  artery  to  the  child's  internal  saphenous  yein  was  employed. 
The  flow  of  blood  was  permitted  to  continue  for  fiye  to  six  minutes, 
terminating  in  complete  cessation  of  the  hemorrhage.  The  child 
recovered  perfectly.  No  cause  can  be  given  by  the  author,  but  the  defect 
was  probably  not  in  the  vessel  walls,  as  is  usually  stated,  but  rather 
in  the  failure  of  the  blood  producing  mechanism,  which  was  remedied 
by  some  part  of  the  normal  blood  which  was  introduced  into  the  cir- 
culation. 

Furunculosis  and  Acute  Pemphigus  Neonatorum. — Reiche  (Dent. 
mod.  U'orli.,  ^lay,  1909),  in  the  stajihylococcic  skin  infections  of 
children,  uses  hot  packs  to  promote  free  perspiration,  thereby  bringing 
the  cocci  near  the  skin  surface,  and  then  uses  mercury  baths  to  disin- 
fect the  skin.  He  tried  this  treatment  with  much  success  in  furuncu- 
losis and  pemphigus. 


Glandular  Fever.— J.  E.  Burns  (Archiv.  Int.  Med.,  1909,  iv,  118) 
reports  an  epidemic  of  glandular  fever  (6  cases)  occurring  in  the 
Children's  Ward  of  the  Union  Protestant  Infirmary,  at  Baltimore. 
The  ])atients  were  from  two  antl  one-half  to  five  years  of  age.  He  also 
re|)orts  3  cases  occurring  in  the  family  of  one  of  the  discharged 
patients,  one  arising  within  twenty-four  hours  of  the  child's  reaching 
home.  The  Children's  Ward  had  been  isolated  for  two  months  before 
the  apjiearance  of  the  glandular  feyer,  because  of  measles,  scarlet 
fever,  and  diphtheria  in  Baltimore.  In  the  case  of  the  family  infections 
referred  to,  the  child  had  not  been  seen  by  any  of  its  relatives  for  two 
and  one-half  months.  All  of  the  patients  had  a  leukocytosis  varying 
from  IS, 800  to  L'(),400,  the  small  mononuclears  being  chiefly  increased. 
The  throats  and  tonsils  of  all  the  patients  were  injected,  but  showed 
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no  exudate;  the  cultures  showed  Staphylococcus  aureus.  The  cervical 
glands  were  enlarged  on  both  sides  simultaneously  in  8  cases;  in  one 
case  but  one  side  suffered.  The  swelling  and  tenderness  reached  its 
maximum  on  the  third  day.  The  upper  glands  were  especially  affected. 
All  the  glands  were  hard  and  discrete;  none  suppurated.  Stiffness  of 
the  neck  disappeared  with  the  tenderness.  The  portal  of  entrance  was 
probably  the  tonsils  and  pharynx,  the  etiological  organism  Staphylo- 
coccus aureus.    Nephritis  was  not  noted  in  any  case. 


Fcetal  Rickets.— J.  R.  Charles  (Brit.  Jour.  Children's  Dis.,  1909, 
vi,  No.  67)  reports  a  case  of  foetal  rickets  and  discusses  the  etiology. 
There  was  no  history  of  diseased  thyroid,  tubercle,  or  syphilis  in  the 
family.  The  child  was  born  with  an  enlarged  head  and  Avith  deformed 
bones,  which  were  enlarged  at  the  ends.  She  did  not  walk  until  three 
years  old  and  the  anterior  fontanelle  did  not  close  until  nearly  the  fourth 
year.  About  the  fourth  year  examination  showed  the  folloA^-ing  condi- 
tion :  The  head  was  square  with  marked  frontal  and  parietal  eminence; 
the  teeth  were  badly  shaped  and  carious;  there  was  marked  enlargement 
of  the  thyroid,  both  sides  and  isthmus.  The  radius  and  ulna  on  both 
sides  were  slightly  bowed  out,  and  the  lower  epiphyses  were  much  en- 
larged. There  was  slight  lateral  curvature  of  the  spine;  and  enlarge- 
ment of  the  epiphyses  of  the  lower  ends  of  the  femora  and  of  the  tibiae 
and  fibulae.  Both  tibiae  were  much  bowed  outward  and  forward. 
There  was  distinct  beading  of  all  the  ribs  at  the  costochondral  junction; 
marked  laxity  of  ligaments  and  fascia,  marked  flatfoot,  and  enlarge- 
ment of  the  liver,  below  the  edge  of  the  ribs.  The  mental  condition 
was  bright. 

Concerning  the  etiology  of  fcetal  rickets  Charles  offers  the  suggestion 
that  perversion  of  skeletal  growth  in  intra-uterine  life  may  be  due  to 
pers'ersion  of  the  thyroid  function,  since  arrested  conditions  of  skeletal 
growth  are  due  to  an  arrested  th}Toid  function,  and  removal  of  the  thy- 
roid in  young  animals  arrests  skeletal  growth  (Mackenzie).  The 
beneficial  effects  of  phosphorus  in  rickets  may  be  exerted  through  the 
thyroid,  since  excretion  of  phosphorus  is  increased  after  administering 
thyroid  gland  and  also  in  exophthalmic  goitre.  The  good  effects  of 
phosphorus  therapy  in  rickets,  some  claim,  is  due  to  improvement  in 
calcium  circulation,  and  the  tetany  of  rickets  is  attributed  to  the  poverty 
of  calcium  in  the  central  nervous  system.  The  thyroid  is  frecjuently 
enlarged  during  pregnancy,  and  Blair  Bell  states  he  found  the  blood 
calcium  index  low,  in  cases  of  hyperthyroidism,  as  in  exophthalmic 
goitre.  Therefore,  Charles  thinks  that  possibly  the  thyroid  enlargement 
in  this  case  is  connected  with  the  bony  changes  and  that  it  is  not  present 
as  an  independent  entity. 


Glioma  of  the  Spinal  Cord. — George  Peacocke  {Brit.  Jour.  Ckildrcris 
Dis.,  10()!|,  vi)  r('])()rts  the  occurrence  of  glioma  of  the  cord  in  a  girl, 
aged  eleven  years,  wlio  had  suffered  no  illness  except  typhoid  fever 
in  infancy.  Five  weeks  before  her  death  she  suddenly  complained  of 
pain  and  stiffness  in  her  neck,  her  head  l)eing  bent  over  to  the  left  side. 
This  condition  continued  for  one  month,  her  general  health  remaining 
as  usual.  At  the  beginning  of  tlie  fifth  week  she  lost  power  to  use  her 
right  hand.     ^Malaise  developed,  and  within  the  next  few  days  severe 
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pain  in  the  back  of  the  neck  and  spine,  and  she  could  not  bear  to  be  moved. 
There  was  retention  of  urine,  her  right  arm  became  paralyzed,  and  her 
right  leg  could  be  moved  but  slightly.  Her  temperature  was  at  all 
times  subnormal.  On  admission  to  the  hospital  at  the  end  of  the  fifth 
week,  the  slightest  movement  caused  her  severe  pain.  Her  face  showed 
a  marked  cyanotic  hue.  liespirations  were  rapid,  and  a  pneumonic  area 
was  found  in  the  middle  lobe  of  right  lung.  Paralysis  of  right  arm  and 
leg  developed;  sensation  was  present,  both  tactile  and  painful.  Paralysis 
of  the  left  arm  and  leg  developed  in  a  few  hours,  and  death  occurred  from 
respiratory  failure.     Consciousness  was  retained  tliroughout. 

At  autopsy  there  was  found  apparently  a  blood  clot  in  the  centre  of 
the  cord.  On  cross-section  the  blood  discoloration  was  found  to  extend 
from  the  level  of  the  thalamus  scriptorum  downward  a  distance  of 
11  cm.  into  the  upper  part  of  the  cervical  cord.  Above,  it  lay  posteri- 
orly to  the  right  side,  and  below  terminated  close  to  the  central  com- 
missure in  the  postinternal  column  of  the  left  side.  Microscopic 
sections  from  the  medulla  and  upper  part  of  cord  showed  the  structure 
to  be  glioma  with  small  diffused  hemorrhages.  The  outer  |)orti()n  was 
a  network  of  neuroglia-cell  processes,  small,  round  cells,  and  blood- 
vessels, and  inside  this  a  zone  of  free  blood.  The  small  tumor  lay  in  the 
postero-internal  column  of  the  cord,  pressing  on  and  distorting  the  nor- 
mal portions  of  the  white  and  gray  matter.  The  crossed  pyramidal 
tract  in  the  right  side  was  degenerated.  Points  of  interest  are:  (1) 
The  locality  of  tumor.  Tumors  of  the  spinal  cord  are  relatively  rare. 
The  ratio  to  tumors  of  the  brain  is  1  to  13.  (2)  The  age  of  the  patient 
and  the  character  of  the  tumor.  Meningeal  intradural  spinal  cord 
timiors  pre]K)nflerate  over  the  medullary  type,  and  of  the  latter  tubercle 
is  the  commonest  cause.  (3)  The  duration  of  symptoms.  This  is  usually 
about  sixteen  months. 


OBSTETRICS. 


UNDER   THE    CHARGE    OF 

EDWARD  P.  DAVIS,  A.M.,  M.D., 

PROFE8.SOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,     PHII.ADELrHIA. 


The  Treatment  of  Retention  of  Pieces  of  Placenta  with  the  Occurrence 
of  Fever.  \'i:ir  (Znlrlhl.  f.  d'l/n.,  I'.tO'.l,  NO.  olMdcscribcs  a  case  in  whicii 
fever  and  hemorrhage  continued  after  labor,  and  ceased  when  a  |  iece 
of  ])lacentu  was  removed.  Examination  sliowed  that  streptococci 
were  present  and  that  the  micnxirganisms  found  in  tlic  vagina  were 
of  the  non-virulent  order.  He  also  describes  the  lase  of  a  patient  wlio 
had  fever  after  confinement,  and  who  was  treated  by  a  |)hysician  by 
dilatation  and  curetting.  Peritonitis  develo|;ed,  and  the  jiatient  was 
brought  to  the  clinic.  ( )n  examination,  hemolytic  streptococci  were 
present  in  the  blood,  and  in  the  vaginal  secretion  hemolytic  strepto- 
cocci and  the  Bacillus  coli  eonnnunis.     Kxtirpation  of  the  uterus  was 
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practised,  and  was  followed  shortly  after  bv  the  death  of  the  patient. 
On  examination,  {  eritonitis  was  present,  hemolytic  streptococci  were 
found  in  abundance  in  the  peritoneum,  in  the  sinuses  of  the  uterus,  and 
throughout  the  circulation.  Veit  calls  attention  to  the  clinical  rule 
that  in  the  presence  of  actively  virulent  germs  the  physician  should 
not  disturb  the  uterus.  In  sapremia,  and  when  the  lower  orders  of 
bacteria  only  are  found  within  the  womb,  decomposing  material  may 
be  brought  away  to  advantage.  Microscopic  and  bacteriological 
examination  of  the  secretions  and  fluids  of  the  vagina  gives  valuable 
clinical  information  concerning  the  choice  of  operation.  When  the 
ordinary  bacteria  of  putrescence  are  present,  with  fever  and  retention 
of  placenta,  the  uterus  should  be  emptied  at  once.  When  virulent 
streptococci  are  found  in  the  vaginal  secretion,  but  are  not  in  the  blood, 
the  womb  should  not  be  disturbed.  When  the  streptococci  are  not 
virulent,  retained  placental  portions  should  be  removed.  When  viru- 
lent bacteria  are  found  in  the  blood  and  in  the  vaginal  secretion, 
the  prognosis  for  the  patient  is  probably  hopeless.  The  womb  may 
be  emptied  or  may  be  completely  removed  as  a  last  resort. 


Relation  Between  the  Time  of  Rupture  of  the  Foetal  Membranes  and 
Lacerations  of  the  Cervix  Uteri. — C'oi.yek  {Brif.  Mrd.  Jonr.,  November 
20,  1909)  has  studied  in  the  General  Lying-in  Hospital  of  London  233 
primiparous  cases,  in  164  of  which  vaginal  examinations  were  made 
after  labor.  The.se  examinations  were  made  on  the  ninth  or  tenth 
day  of  the  puerperal  period,  after  thorough  evacuation  of  the  bowel  and 
bladder.  The  conditions  noted  were  the  height  of  the  fundus  uteri 
above  the  pubes,  the  ])osition  of  the  uterus  and  the  presence  or  absence 
of  flexion,  and  the  condition  of  the  cer\-ix,  especially  regarding  the  pres- 
ence of  lacerations.  These  were  divided  into  three  degrees:  (1) 
Tho.se  extending  less  than  half  way  up  the  vaginal  cervix;  (2)  those 
reaching  half  way;  (3)  those  extending  to  or  beyond  the  junction  of 
the  vagina  and  cenix.  In  addition,  the  condition  of  the  bases  of  the 
broad  ligaments  was  studied  to  determine  Avhether  thickening  of  these 
tissues  was  present  and  to  what  extent.  The  character  and  cpiantity 
of  the  lochial  discharge  were  also  noted.  In  addition  to  these  points, 
Colyer  also  sought  to  determine  the  relation  between  (piality  and  quan- 
tity of  the  lochia,  and  the  degree  of  uterine  involution,  the  relation 
between  the  lacerations  of  the  cervix  and  the  condition  of  the  involu- 
tion, and  also  the  relation  between  the  cervical  lacerations  and  thicken- 
ing of  the  broad  ligaments. 

He  was  not  able  to  establish  a  definite  relation  between  the  char- 
acter of  the  lochia  and  the  degree  of  involution  present.  Opinions 
differed  as  to  a  relation  between  the  thickening  in  the  broad  ligaments 
anfl  the  degree  to  which  the  cervix  was  torn.  Colyer  was  surpri.sed  to 
find  that  he  could  establish  no  relation  between  the  lacerations  of  the 
cer\-ix  and  the  degree  of  uterine  involution  present. 

He  was  able,  however,  to  establish  a  relationship  between  the  degree 
of  dilatation  of  the  os  at  the  time  when  the  membranes  rupture,  and  the 
degree  of  lacerations  of  the  cervix  occurring  fluriiig  labor. 

Five  ])er  cent,  more  severe  lacerations  occurred  in  cases,  in  which  the 
cervix  being  thought  by  obstetricians  to  be  dilated,  the  membranes 
were  ruptured,  than  were  observed  in  those  cases  in  which  the  mem- 
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branes  ruptured  spontaneously  and  the  cemx  was  subsequently  found 
to  be  fully  dilated.  In  cases  in  which  the  os  was  thought  to  be  almost 
fully  dilated,  and  the  membranes  were  ruptured,  deep  lacerations 
occurred  in  45  per  cent.  In  those  in  which  the  os  was  not  larger 
than  a  dollar,  but  12.5  per  cent,  showed  deep  lacerations;  but  in  every 
case  in  primiparous  patients,  in  which  the  membranes  were  ruptured 
artificially,  some  laceration  occurred. 

An  effort  was  made  to  consider  the  influence  of  the  weight  of  the  child 
and  the  diameters  of  the  foetal  head  upon  the  occurrence  of  cer^'ical 
lacerations,  but  it  could  not  be  established  that  a  definite  relation 
exists  between  the  two. 

He  tabulates  164  cases,  the  average  age  of  the  patient  being  23.17 
years.  In  these,  slight  lacerations  occurred  on  the  right  side  in  49.39 
per  cent.,  upon  the  left  side  in  46.93  per  cent,  of  cases.  ^loderate 
lacerations  occurred  upon  the  right  side  in  15.24  per  cent.,  and  on  the 
left  side  in  17.07  per  cent,  of  cases.  Deep  lacerations  occurred  on  the 
right  side  in  6.09  per  cent.,  and  on  the  left  side  in  12.18  per  cent,  of  cases. 

Where  the  membrane  ruptured  spontaneously  with  the  os  fully 
dilated,  there  were  33  cases,  the  average  age  being  21.16  years.  Of  these, 
there  were  slight  lacerations  on  the  right  side  in  48.48  per  cent,  and  the 
same  percentage  on  the  left  side.  There  were  moderate  lacerations 
on  the  right  side  in  3.03  per  cent.,  and  upon  the  left  side  in  21.21  per 
cent,  of  cases.  Deep  lacerations  upon  the  right  side  were  foimd  in 
6.06  per  cent.,  and  upon  the  left  side  in  9.09  per  cent,  of  cases.  Where 
the  membranes  were  ruptured  artificially  there  were  46  cases,  the  aver- 
age age  of  which  was  22.8  years.  These  had  slight  lacerations  on  the 
right  side  in  54.34  per  cent,  of  cases,  and  upon  the  left  side  in  41.32 
per  cent.  There  Avere  moderate  lacerations  on  the  right  side  in  19.56 
per  cent.,  and  upon  the  left  side  in  36.95  per  cent,  of  cases.  There  were 
deep  lacerations  upon  the  right  side  in  6.52  per  cent.,  and  upon  the  left 
in  15.21  per  cent,  of  cases. 

Where  the  os  was  almost  fully  dilated  and  the  cases  had  rupture 
of  the  membranes  either  spontaneously  or  artificially  ])roduced,  there 
were  11  cases,  the  average  age  being  23.52  years.  Of  these,  there 
were  slight  lacerations  on  the  right  side  in  36.36  per  cent.,  and  on  the 
left  in  27.27  per  cent,  of  cases.  There  were  moderate  lacerations  on 
the  right  side  in  36.36  per  cent.,  and  on  the  left  in  18.18  per  cent,  of 
cases.  There  W(>re  deep  lacerations  upon  the  right  side  in  9.09  per 
cent,  anfl  on  the  left  side  in  45.45  per  cent,  of  cases.  Where  the  os  was 
not  larger  than  a  dollar,  the  cases  numbered  6,  the  average  age  being 
21.5  years.  These  had  slight  lacerations  upon  the  right  side  in  50 
|)er  cent.,  and  on  the  left  side  in  75  per  cent.;  moderate  tear  on  the 
riglit  side  in  25  ])er  cent.,  on  the  left  in  12.5  per  cent.;  dee]>  tear  upon 
the  left  side  in  12.5  per  cent,  of  cases. 

The  practicjd  conclusion  of  this  research  is  that  artificial  dilatation 
and  ])reniature  ruj)ture  of  the  mcMubranes  should  be  avoided  whenever 
jmssible  in  the  conduct  of  lal)or.  It  is  much  better  to  allow  spontaneous 
dilatation  to  occur,  and  to  interfere  ])roniptly  in  the  second  stage  of  labor, 
than  to  complete  dilatation  artificially  by  the  ])reinature  rupture  of  the 
meinbraiies. 
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The  Position  of  the  Patient  during  the  Puerperal  Pericd.^A  contribu- 
tion to  the  literature  of  the  puerperal  period,  criticizing  the  proposition 
to  allow  puerperal  patients  to  get  up  early,  is  made  by  Hicks  {Brit. 
Med.  Jour.,  November  20,  1909).  He  believes  that  women,  as  a  rule, 
do  not  want  to  get  up  after  labor  much  before  the  expiration  of  two 
weeks,  and  that  women  among  the  poorer  classes  commonly  complain 
of  their  hardship  in  being  obliged  to  resume  the  upright  posture.  Hicks 
believes  that  rest  is  indicated  to  secure  through  involution  of  the  entire 
genital  tract,  and  also  to  encourage  the  successful  establishment  and 
performance  of  lactation.  He  is  of  the  opinion  that  rest,  good  food, 
and  a  happy  state  of  mind  will  do  more  to  prevent  prolapse  of  the  ab- 
dominal and  pehic  ^•iscera  than  the  few  days  exercise  which  the  patient 
will  obtain  by  rising  early. 

Hicks  does  not  believe  that  the  assumption  of  the  upright  posture 
has  any  essential  influence  in  the  development  of  septic  infection. 
He  believes  that  the  recimibent  posture  is  favorable  for  drainage,  and 
that  straining  from  respiratory  efforts  and  coughing  will  dislodge  any 
clots  which  will  accumulate  in  the  upper  portion  of  the  vagina.  He 
also  does  not  believe  that  the  upright  posture  helps  to  prevent  backward 
displacements.  In  his  view  the  pelvic  diaphragm  is  overstretched,  often 
torn  and  relaxed  during  labor,  and  the  recumbent  posture  is  necessary 
for  its  complete  involution.  If  it  remains  without  involution,  he  believes 
that  the  weight  of  the  uterus  and  other  abdominal  viscera  is  thrown 
upon  the  pelvic  floor,  which  increases  venous  engorgement  and  tends 
to  produce  retroversion,  prolapse,  and  congestion.  He  believes  that 
there  is  abundant  clinical  evidence  that  the  uterus  not  only  maintains 
its  normal  position  more  easily  with  tiie  patient  recumbent,  but  that 
a  retroverted  or  prolapsed  pregnant  uterus  will  not,  in  nine  cases  out 
often,  resume  a  normal  position  if  the  patient  is  not  kept  in  a  recum- 
bent position.  He  further  believes  that  the  recumbent  posture  favors 
the  relief  of  venous  engorgement  of  the  pelvic  organs,  and  allows  the 
supports  of  the  uterus  to  resume  their  proper  function. 


GYNECOLOGY. 


UNDER   THE    CHARGE   OF 

J.  WESLEY  BOVEE,  M.D., 

PROFE3SOR   OF   GYNECOLOGY    IN   THE    GEORGE   W.^SHINGTON   UNIVF.RSITY,    WASHINGTON,    D.    C. 


The  Pathology  of  the  Red  Degeneration  of  Uterine  Myomas. — Smith 
and  SiiAW  {Jour.  Obst.  and  Gyn.  Brit.  Emp.,  1909,  xv,  225)  after  a 
careful  study  of  five  specimens  together  with  the  cases  connected  with 
them,  have  decided  that:  (1)  The  chief  change  found  in  "red  degenera- 
tion" of  fibroids  of  the  uterus  consists  in  thrombosis  of  the  bloodvessels. 
(2)  This  thrombosis  and  red  coloration  may  commence  at  the  periph- 
ery of  the  tumor.    (3)  The  tumors  are  also  in  a  state  of  degeneration, 
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as  evidenced  bv  a  homogeneous  material  separating  the  muscle  bundles 
in  many  places.  (4)  The  tumors  contain  fat  and  fat  crystals,  probably 
derived  from  the  breaking  up  of  the  muscle  bundles.  (5)  The  tumors 
are  liable  to  become  infected  by  septic  t)rganisms  and  so  give  rise  to  acute 
toxic  symptoms.  (6)  Pregnancy  is  probably  a  predisposing  factor  in 
the  causation  of  this  condition. 


Combination  of  Pfannenstiels  Transverse  Incision  and  Shortening  of  the 
Round  Ligaments  in  Operative  Treatment  of  Complicated  Retroflexio 
Uteri. — Richard  "Werth  {Zenimlbl.  f.  Gi/ndk.,  1909,  xxxiii,  477)  com- 
bines the  transverse  incision  of  Pfannenstiel  extending  well  beyond  the 
lateral  borders  of  the  recti  with  shortening  and  suture  of  the  round 
ligaments  in  the  inguinal  canal  opened  subfascially  by  loosening  the 
aponeurosis  of  the  externus  muscle.  The  incision  should  be  made  close 
to  the  symphysis,  thus  avoiding  the  necessity  of  extensive  loosening  of 
the  aponeurosis  of  the  external  oblique  at  the  inferior  wound  margin. 
The  incision  should  be  carried  to  within  2  or  3  cm.  of  Poupart's  ligament. 
Werth  makes  the  incision  immediately  above  the  inguinal  canal,  as  it 
facilitates  orientation  and  affords  additional  protection  against  possible 
future  hernia. 


The  Operative  Treatment  of  Extensive  Cystocele  and  Uterine  Prolapse. — 
Watkixs  {Surg.,  (iijn.,  and  Oljst.,  1909,  viii,  471),  in  a  paper  read  before 
the  American  Gynecological  Society,  described  an  operation  he  had 
devised  and  performed  OS  times  for  extensive  prolapse  of  the  uterus  and 
bladder.  It  is  done  as  follows:  The  anterior  vaginal  wall  is  severed  from 
the  uterus  by  a  transverse  incision,  and  through  this  opening  the  bladder 
is  separated  from  the  vagma,  and  the  vaginal  wall  then  divided  in  the 
median  line.  The  bladder  is  next  separated  from  the  uterus  and  the 
peritoncimi  opened.  The  fundus  uteri  is  now  brought  in  contact  witli 
the  anterior  end  of  the  opening  in  the  vaginal  wall  and  sutureil  in  that 
position.  The  fla])s  of  the  vaginal  wall  are  sutured  to  tiie  uterus  and  to 
each  other.  But  one  failure  is  known  among  the  68  patients.  Various 
modifications  are  made  if  the  procreative  period  is  not  passed  and  if  the 
uterus  is  thouffht  to  be  too  large. 


Epithelioma  of  the  Uterus  After  the  Menopause ;  Early  Hysterectomy.— 
Rky.Moni)  (-1//.  (Ic  (/i/n.  ct  d'ob.si.,  1909,  xxxvi,  115)  rcj^ortcd  the  cases 
with  the  accomj)anying  specimens  of  7  cases,  in  each  of  which  the  })aticnt 
had  had  discliargcs  of  blootl  from  the  uterus  some  time  after  the  meno- 
pause. One  of  them  was  a  young  woman,  from  whom  the  uterine 
appendages  had  been  removed  some  time  before.  In  every  one  of  them 
palpation  and  specidar  examination  liad  failed  to  find  a  lesij)n.  In  4 
of  the  7  the  lesion  was  in  the  body  of  tlu'  organ,  in  1  in  the  isthmus, 
and  in  2  in  the  cervical  canal.  Cancer  was  present  in  cacli.  In  one 
recurrence  was  noted  at  tiie  end  of  four  years. 

Skin  Metastases  in  Cancer  of  the  Uterus. — IIeinmucii  Offergeld 
(M()ii(it.s:s-rlir.  f.  drhtirl.sh.  u.  (ii/iidk.,  1909,  xxix,  871).  in  reviewing  the 
htcratnrc,  compiled  27  cases  of  skin  inetastases  in  uterine  eaneiT.  A 
careful  stndv  of  the  cases  showed  that  metastases  of  the  skin  and  mamma* 
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are  rare  in  uterine  cancer,  and  that  they  usually  appear  in  ailvanced 
carcinoma.  They  occur  most  commonly  in  the  region  of  the  lunbilicus 
and  the  mammae.  They  are  of  hematogenous,  probably  of  lymph- 
ogenous, origin.  Aside  from  other  potent  factors,  the  cause  of  occurrence 
of  skin  metastases  may  be  attributed  to  the  close  relationship  of  the  sur- 
face epithelium  of  the  uterus  to  the  epithelium  of  the  body  surface.  Skin 
metastases,  as  a  rule,  do  not  give  rise  to  clinical  symptoms.  Carcinoma 
of  the  distal  portions  of  the  urogenital  apparatus,  which  usually  arise 
through  retrograde  lymphogenous  transjjort,  although  they  may  occa- 
sionally arise  by  way  of  the  blood  channels,  occupy  a  special  reservation 
as  regards  frequency  and  origin.  They  occur  preferably  after  corpus 
carcinoma,  but  they  also  occur  in  carcinoma  of  the  cervix,  and  in  the 
earlier  stages  even.  Their  presence,  however,  does  not  indicate  that  the 
case  is  inoperable. 


Atresia  of  the  Vagina  iwith  Hematometra,  Hematosalpinx,  and  Hema- 
tovarium. — A.  Brothers  (27;^'  Posi-iiraduatr,  2oth  Annircrmri/  Volume, 
1908),  collected  164  cases  of  vaginal  atresia  and  its  consequent  blood 
accumulations  occurring  during  the  past  twenty  years.  Spontaneous 
rupture  or  evacuation  occurred  in  10  of  primary  blood  retentions  and 
in  one  secondary  blood  retention.  Probably  none  of  them  was  associ- 
ated with  hematosalpinx.  When  the  last  mentioned  condition  existed 
a  considerable  mortality  rate  has  been  present.  Of  19  cases  of  this 
sort,  4  died  of  or  shortly  after  operation  by  the  abdominal  route. 
In  10  cases  the  operation  was  successfully  performed  by  the  vaginal 
route. 


Ureteral  Fistulas  as  Sequels  of  Pelvic  Operations. — In  quite  an  exhaus- 
tive paper  (Surg.,  Gipi.,  and  Ohst.,  1909,  viii,  479)  Sampson  discusses 
ureteral  fistula  following  pelvic  operations,  again  emphasizing  the 
importance  of  retaining  the  sheath  of  the  ureter  and  of  avoidance  of 
injury  to  the  blood  supply  of  that  duct.  Reference  is  made  to  the  changed 
relations  of  the  ureters  and  uterus  that  are  produced  by  displacements  of 
the  latter,  either  during  or  independent  of  surgical  operations  on  these 
structures.  Particularly  is  attention  recjuested  to  such  etiological  factors 
in  this  respect  as  lateral  displacement  of  the  cervix  uteri,  the  presence 
of  appendages  involved  in  inflammatory  masses,  and  intraligamentary 
tumors.  It  is  a  notable  fact  that  Sampson  does  not  recommend  the 
employment  of  the  ureteral  catheter  or  bougie  as  a  prophylactic  pro- 
cedure. Sampson's  advice  regarding  ne])hrectomy  for  ureteral  fistula 
in  which  renal  infection  has  ascended  from  a  ureteral  fistula  is  sound 
and  indirectly  is  a  strong  argument  for  early  surgical  treatment  of  such 
fistulse. 


Necrosis  of  Fibromyoma  of  the  Gravid  Uterus  as  an  Etiological  Factor  in 
Occlusion  of  the  Intestinal  Tract. — Spj:ra\sky-Ba<  hmp:tew  {Zrntralbl.  f. 
(ii/nak.,  1909,  xxxiii,  553)  reports  a  case  of  intestinal  occlusion  caused 
by  necrosis  of  a  fibromyoma  of  a  pregnant  uterus  in  a  primipara,  who 
presented  the  typical  symptoms  of  loss  of  patency  of  the  intestinal  canal. 
Artificial  interruption  of  pregnancy  was  not  followed  by  improvement. 
Celiotomy  was  done.    A  pediculated  uterine  tumor  was  found  beneath 
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the  transverse  colon;  it  was  adherent  to  the  great  omentum;  the  latter 
was  Hgated  off  and  separated.  The  adhesions  to  the  sigmoid  flexure 
were  separated  and  the  tumor  removed  by  a  wedge-shaped  incision  into 
the  uterus.  Uninterrupted  recovery  followed.  The  tumor  was  found 
to  be  a  fibromyoma  that  had  undergone  hyaline  degeneration  and 
necrosis  at  the  point  Avhere  it  had  come  in  contact  with  the  intestine. 
The  growing  uterus  drew  up  the  tumor  with  the  adherent  intestine, 
causing  the  short  mesentery  to  exert  an  opposite  or  downward  traction; 
constipation  increased  the  meteorism,  while  prolapse  of  the  descending 
colon  aucrmented  torsion. 


Thrombophlebitis  with  Peroneal  Neuritis  and  Paralysis  Following  Supra- 
vaginal Hysterectomy. — R.  Peterson  (Surg.,  Gyn.,  and  Ohst.,  1909, 
viii,  517)  reports  a  case  of  this  kind  which  is  employed  as  a  basis  for  dis- 
cussion. The  peroneal  palsy  is  attributed  to  either  trauma  or  pressure 
upon  the  lumbosacral  cord.  The  latter  may  be  caused  by  an  inflam- 
matory process,  and  this  often  may  arise  from  thrombosis;  and  if  this 
process  be  considerable  at  the  crossing  of  the  left  internal  iliac  vein  and 
the  lumbosacral  cord,  peroneal  neuritis  may  result. 


i 


Experimental  Studies  of  Postoperative  Peritoneal  Adhesions. — G.  Gell- 
HORN  (Surg.,  Gyn.,  and  Ohst.,  1909,  viii,  505)  considers  the  problem  of 
postoperative  peritoneal  adhesions  from  the  standpoint  of  treatment 
resolves  itself  into  two  captions,  viz.,  prevention  of  their  formation  and 
prevention  of  their  again  forming  if  separated.  Under  the  fii'st  heading 
Gellhorn  states  the  most  rigid  asepsis  possible  should  be  employed,  raw 
surfaces  and  pedicle  stumps  should  be  covered  by  peritoneum  or  grafts  of 
omentum,  and  the  en  masse  ligature  abandoned.  Dry  air  contact  should 
be  avoided  by  moist  asepsis  and  rapidity  employed  if  possible.  Avoidance 
of  excessive  manipulation  of  the  peritoneum  and  proper  bowel  prepara- 
tion and  posture  are  considered  important  desiderata.  Gellhorn  empha- 
sizes the  necessity  for  careful  replacement  of  the  abdominal  contents  after 
intra-abdominal  work,  pouring  hot  salt  solution  on  them  at  the  time, 
and  the  early  use  of  the  high  enema  during  the  first  twelve  hours  after 
the  end  of  the  operation,  in  conjunction  with  catharsis.  In  the  consider- 
ation of  preexisting  adhesions  Gellhorn  groups  the  subjects  into:  (1) 
Those  adhesions  formed  from  ectopic  pregancy,  (2)  those  from  peri- 
tonitis, and  (3)  those  from  former  operations.  Gellhorn  insists  the  first 
group  leaves  no  lasting  adhesions,  and  that  in  the  two  other  groups 
permanent  adhesions  result.  Reference  is  made  to  the  experiments 
made  by  others  before  Gellhorn  describes  his  experiments  with  lanolin, 
which  were  not  productive  of  favorable  results. 


New  Method  of  Shortening  the  Round  Ligaments  in  Retroversion  of  the 
Uterus.-  J.  Jehie  (Znitralhl.  f.  Gyniik.,  1909,  xxxiii,  6S0)  reports  a  new 
method  of  shortening  of  the  round  ligaments  which  he  employed  suc- 
cessfully in  several  cases  of  retroverted  uterus.  His  method,  in  brief, 
consists  of  an  incision  in  the  linea  alba  7  cm.  in  length,  careful  inspec- 
tion of  the  uterus  and  adnexa,  and  eventual  breaking  uj)  of  adhesions  or 
operation,  if  necessary,  for  the  removal  of  diseased  adnexa.  The  round 
ligament  is  grasj)ed  with  artery  forceps,  0  to  10  cm.  removeil  from  the 
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horn  of  the  uterus,  and  an  incision  1  cm.  in  length  is  made  in  the  anterior 
fold  of  the  broad  ligament  at  a  distance  of  2  cm.  from  the  ligamentum 
rotundum.  Through  this  incision  a  small  artery  forceps  is  introduced 
between  the  two  folds  of  the  broad  ligament,  grasping  the  round  liga- 
ment, which  is  draAMi  out  after  having  been  freed  from  the  surrounding 
connective  tissue.  The  artery  forceps  first  applied  to  the  round  ligament 
is  now  removed.  The  uterus  is  next  grasped  by  the  hand  or  bullet  forceps 
and  held  while  the  upper  muscular  layers  of  the  anterior  aspect  of  the 
uterine  cornu  are  undermined  for  a  width  of  about  1  cm.  with  a  narrow, 
two-edged  knife,  thus  creating  a  canal,  into  which  an  artery  forceps  is 
then  introduced.  The  isolated  loop  of  round  ligament  is  grasped  by 
this  forceps  and  drawn  through  the  canal  until  it  becomes  visible  on  the 
mesial  end  of  the  canal,  where  it  is  fastened  with  a  strong  catgut  button 
suture,  transfixing  the  undermined  piece  of  muscle,  the  round  ligament, 
and  the  uterine  wall  proper.  In  addition  a  catgut  button  suture  is  placed 
at  each  end  of  the  muscle  bridge  encompassing  the  uterine  wall,  one  arm 
of  the  loop  of  round  ligament,  and  the  undermined  muscular  bridge. 
The  peritoneum  over  the  round  ligaments  will  usually  approach  the 
muscle  bridge  and  cover  the  loop  of  the  round  ligament  completely. 
At  times  a  small  catgut  suture  may  be  necessary,  however.  The  other 
side  is  operated  upon  in  the  same  manner.  The  shortened  round  liga- 
ment is  re-implanted  into  the  uterine  muscle  itself  at  almost  the  same 
site  of  the  original  attachment,  and  the  uterus  remains  in  the  small 
pelvis  in  correct  position. 


OPHTHALMOLOGY. 


UNDER   THE   CH.VRGE   OP 

EDWARD  JACKSON,  A.M.,  M.D.. 

OF   DEXVER,   COLORADO, 
AND 

T.  B.  SCHXEIDEMAX,  A.M.,  M.D., 

PROFESSOR   OF  DISEASES   OF  THE   EYE   IN  THE    PHILADELPHIA   POLTCI.INIC. 


Spirochaeta  Pallida  in  Syphilitic  Eye  Lesions. — Corbus  and  Harris 
(Ophthal.  Rcc,  June  ,1909,  294)  have  examined  some  200  cases  of  specific 
lesions  primary  and  secondary.  They  conclude  that  Spirochfeta  pallida 
is  present  in  all  syphilitic  lesions,  including  those  of  the  eye.  In  chan- 
cres and  mucus  patches  the  diagnosis  should  be  made  by  the  demon- 
stration of  the  spirochete.  All  other  lesions  of  the  eye  of  syphilitic  origin 
may  be  diagnosticated  by  means  of  the  Wassermann  test,  as  may  also 
ocular  lesions  depending  upon  pathological  changes  in  the  nervous 
system  of  sj'philitic  origin.  The  same  test  should  be  applied  in  cases  of 
suspected  syphilitic  origin.  The  Wassermann  test  depends  upon  the 
discovery  of  Bordet  and  Gengou,  that  bacteria  or  their  extracts  will 
unite  with  their  corresponding  antibodies  by  means  of  complement  and 
fix  it.  (Complement  is  present  in  all  sera.  What  it  is,  is  not  definitely 
known.    It  may  be  conveniently  obtained  from  the  blood  of  guinea-pigs.) 
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Acoin. — Brixetiere  {CH7i.  ophkiL,  July  10,  1909,  326)  recommends 
subconjunctival  and  intramuscular  injections  in  1  per  cent  solution. 
The  analgesic  effect,  although  inferior  to  that  of  cocaine,  is  much  more 
])rolonged  and  entirely  free  from  risk.  Acoin  is  cjuite  unstable  and  forms 
insoluble  precipitates  with  most  medicaments  in  solution;  such  chemical 
alterations  diminish  the  analgesic  properties  of  the  drug;  hence,  to 
obtain  the  maximum  effect  in  subconjunctival  and  intramuscular  injec- 
tions, it  is  advisable  to  inject  first  the  solution  of  acoin,  followed  after 
an  interval  of  one  or  two  minutes  by  the  medicament  desired.  Acoin 
may  also  be  employed  dissolved  in  oil,  but  this  vehicle  does  not  appear 
to  be  superior  to  acjueous  solutions. 


Normal  Flora  of  the  Rabbit's  Conjunctiva. — Tchirkowsky  {Annal. 
d'oculist,  April,  1909,  291)  finds  that  the  flora  of  the  normal  conjunc- 
tival sac  of  the  rabbit  presents  a  great  variety  of  forms,  and  differs 
from  that  of  man  by  the  rarity  of  bacilli  in  aggregation.  Both  aerobic 
and  anaerobic  forms  are  present,  among  which  some  are  of  undoubted 
pathogenic  effect  upon  the  eye  (Bacillus  perfringens).  The  pathogenic 
})ower  of  the  microbes  which  occur  there  most  frequently  is,  however, 
inconsiderable;  it  is  only  under  particularly  favoring  conditions,  especially 
by  the  introduction  of  large  numbers  into  the  vitreous  body,  that  the 
germs  develop  rapidly  and  entail  destructive  consequences  to  the  organ. 


The  Etiology  of  Refractive  Anomalies  and  Emmetropia. — Straub  (Zeit. 
f.  Augcnhcilk.,  1909,  xxii,  236)  observes  that,  in  view  of  its  overwhelming 
frecjuency,  emmetro])ia  has  been  assumed  to  be  the  normal  refraction. 
But  when  the  fact  is  taken  into  consideration  that  the  eyes  of  the  new- 
born are  mostly  hyperopic,  while  emmetrojiia,  notwithstanding  decided 
variations  in  the  structure  of  individual  eyes,  is  attained  with  great 
exactness  in  the  adult  and  that  only  a  minority  of  emmetro])es  become 
myopic  during  adolescence,  one  must  assume  some  mechanism  which 
guides  the  increase  in  the  refraction  of  the  newborn  that  emmetropia 
shall  result,  and  which  shall  govern  the  eyes  having  arrived  at  emme- 
tropia so  that  the  majority  shall  not  become  mvoj)ic.  Straub  terms 
this  mechanism  "emnu'tr()i)ization."  Enmietro})ization  assumes  that 
length  of  axis  and  lenticular  refraction  shall  be  so  related  that  emmetro])ia 
shall  result.  ( )f  these  two  factors,  the  lenticular  refraction  is  the  j)re- 
dominant.  If  the  shape  of  the  lens  was  brought  about  by  two  antago- 
nistic muscles,  the  explanation  would  be  apparent.  Clonic  contraction 
of  the  muscles  would  then  cause  positive  and  negative  acconnnodation, 
while  tonic  contraction  of  the  antagonists  would  determine  the  shape 
of  the  lens  in  repose.  The  tone  of  the  ciliary  mu.scle  can  only  increase 
the  refraction,  not  diminish  it.  The  intra-ocular  tension  tends  to  give 
the  eye  a  spherical  form.  The  circular  groove  between  the  cornea  and 
sclera  ()j)poses  this  tendency.  The  most  elastic  tissue  w«)uld  be  unable 
to  withstand  such  continuous  ])re.ssure  jn'mianently.  Muscle  alone 
<'an  offer  constant  resistance,  and  this  is  furnished  by  the  circular  portion 
of  the  ciliary  muscle.  It  is  the  cau.se  of  the  groove.  The  intra-ocular 
tension  is  the  antagonist  required;  it  is  this  which  tends  to  smooth 
out  the  curve  in  conseciuence  of  which  also  the  lens  is  flattened  and 
the  refraction  diniinisl)e(l;  the  ciliary  muscle  bv  its  tonic  contraction 
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opposes  such  flattening  and  is  the  force  which  determines  adaptation 
for  distance.  Such  tonic  contraction  leads  in  the  developing  eye  to 
permanence  of  structure  of  the  form  of  the  ciliarv  muscle,  so  that  the 
length  of  the  muscle  which  was  in  the  beginning  a  dynamical  factor 
becomes  static.  A  sliglit  degree  of  tone  persists  in  the  majority  of  eyes. 
An  important  practical  question  relating  to  the  development  of  myojna 
arises  in  connection  with  these  views.  In  such  eyes  also  which  have 
departed  from  emmetropia  the  nisus  to  adaptation  for  distance  had 
also  been  active,  but  it  has  been  overcome,  the  axis  has  increased  in 
length.  If  the  optical  condition  of  emmetropia  has  been  restored  by 
fully  correcting  glasses,  the  mind  has  been  given  renewed  opportimity 
to  put  in  play  the  mechanism  of  emmetroj)ization  so  that  a  j)sychic 
factor  is  the  principal  role  in  the  efficacy  of  full  correction.  The  emme- 
tropia thus  furnished  will  only  be  permanant  in  cases  in  which  the  subject 
manifests  a  desire  to  see  clearly  at  a  distance.  If  such  desire  is  not 
present,  the  correcting  glasses  will  not  prevent  the  myopia  from  pro- 
gressing. Loss  of  tone  of  the  ciliarv  muscle  diminishes  the  resisting 
power  of  the  ocular  walls  and  permits  enlargement  of  the  myopic  eye. 
Full  correction  increases  the  power  of  the  ciliarv  muscle  in  that  it  stimu- 
lates the  accommodation. 


Mali^ant  Growths  of  the  Frontal  Sinus. — In  reporting  a  case  of  this 
rare  atfection,  Sxegirekf  {Klin.  Monaishl.  f.  Augenheilh.,  1909, 
622)  insists  that  there  is  no  early  symptom  which  differentiates  a  malig- 
nant growth  from  other  affections  of  the  frontal  sinus,  such  as  empyema 
or  polyp.  Prominence  of  its  wall  with  consequent  displacement  of 
the  eyeball  and  double  vision,  impainnent  of  the  sight,  and  pain  are 
symptoms  common  to  different  conditions.  The  diagnosis  cannot 
be  made  with  certainty  so  long  as  the  j^osterior  wall  is  still  intact,  the 
meninges  uninvolved,  the  growth  limited  to  its  original  seat,  etc. 


Treatment  of  Strabismus  by  Operation  upon  the  Non-squinting  Eye. — 
Bettremieux  (Atmal.  d'oculist,  1909,  53)  again  urges  tenotomy  of 
the  non-squinting  eye.  He  argues  that  the  fixing  eye,  by  reason  of  the 
synerg}'  of  the  lateral  movements,  can  only  maintain  its  proper  position 
by  exaggerating  the  deviation  of  its  congener;  after  a  moderate  tenotomy 
of  its  internus,  it  readily  conserves  the  correct  position  but  this  is  only 
possible  on  condition  that  its  congener  does  the  same.  He  thinks 
that  if  Donder's  theory  is  correct,  operation  upon  the  non-squinting  eye 
is  lofiHIeal. 


The  Inner  Pole  Magnet.— Mellixger  {Archiv.  d'ophfal.,  1909,  193) 
objects  to  the  giant  magnets  usually  employed,  that  the  lines  of  force 
are  too  strongly  divergent,  tending  as  they  do  to  join  the  opposite  pole, 
so  that  the  foreign  body  within  the  eye  which  must  be  magnetizefl  by 
these  same  lines  of  force,  is  only  affected  by  a  small  part  of  them — 
a  disadvantage  the  more  marked  in  proportion  as  the  foreign  body  is 
lodged  deeper  within  the  eyeball.  To  comj)ensate  this  loss,  the  tran.s- 
verse  section  of  the  iron  bar  may  be  augmented,  but  such  increase  in 
size  interferes  with  facility  of  manijnilation.  In  order  to  diminish 
this  loss,  Mellinger  has  had  constructed  a  large  solenoid  with  .several 
hundred  windings  of  wire  of  such  size  that  the  head  may  be  placed 
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at  its  centre;  upon  the  passage  of  an  electric  current  through  this  a 
homogeneous  magnetic  field  is  produced  the  greatest  density  of  which 
lies  at  the  bisection  of  the  axes  of  the  solenoid.  Here  the  lines  of  force 
are  nearly  parallel  to  the  axis.  Bits  of  iron  brought  to  this  spot  are 
at  once  magnetized  to  saturation.  When  an  iron  rod  is  brought  within 
the  influence  of  the  magnet,  it  as  well  as  the  foreign  body  within  the  eye 
becomes  magnetic;  the  degree  of  magnetization  is  proportionate  to 
the  size  of  the  rod,  so  that  the  effect  can  be  graduated  by  varying  the 
size  of  the  latter,  and  too  rapid  issue  of  the  foreign  body  may  be  avoided. 
By  the  employment  of  urrents  of  varying  intensities,  the  operator 
has  complete  control  of  the  attractive  force  he  wishes  to  use. 


PATHOLOGY  AND  BACTERIOLOGY. 


UNDER   THE    CHARGE   OF 

WARFIELD  T    LONGCOPE,  M.D., 

DIRECTOR   OF  THE   AYER   CLINICAL   LABORATORY,   PENNSYLVANIA   HOSPITAL, 

ASSISTED   BY 

G.  CANBY  ROBINSON,  M.D., 
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The  Pathogenesis  of  Pernicious  Anemia. — Gkafe  and  Rohmer  (Dent. 
Archiv  f.  kliu.  Med.,  1909,  xcvi,  397)  endeavored  to  isolate  a  hemolytic 
substance  from  the  stools  of  patients  suffering  with  ulceration  of  the 
intestines.  They  studied  the  stools  from  this  point  of  ^^ew  from  106 
cases,  all  but  11  of  which  showed  some  gastro-intestinal  lesion.  A 
hemolytic  substance  was  most  constantly  foiuid  in  the  stools  of  patients 
suffering  with  tuberculous  enteritis  (10  out  of  11  cases),  while  normal 
cases  gave  practically  negative  results.  In  catarrhal  jaundice,  in  liver 
diseases,  and  in  cholecystitis  positive  findings  were  obtained  in  a\\  G 
cases.  In  tvjihoid  fever  113  ex[ieriments  were  done,  26  of  which  were 
positive  in  45  experiments  in  the  fastidium  of  the  disease,  9  positive 
in  32  toward  the  close  of  the  attack  (Stadium  decrementi),  and  S  were 
positive  in  36  exjieriments  during  convalescence.  Grafe  and  Rohmer 
believe  that  the  hemolytic  substance  appears  in  the  stools  whenever 
there  is  a  disturbance  of  fat  absorption,  and  they  consider  it  necessary 
to  exclude  diarrhneic  and  fatty  stools  in  order  to  (.leterminc  by  this 
method  anything  in  regard  to  the  state  of  the  intestuies.  They  do  not 
consider,  however,  their  results  sufficiently  established  to  be  of  any  diag- 
nostic importance,  but  they  hope  to  determine  how  much  ulceration  is 
necessary  to  produce  the  lipoid  hemolytic  substance. 


Application  of  the  Deviation-of-CompIement  Test  to  the  Detection  of 
Albuminous  Substances  in  the  Urine.-  (".  II.  Wii.sox  {Jnur.  Path,  atid 
Had.,  1909,  xiii,  484j  lias  found  that  very  minute  quantities  of  albumin 
may  be  detected  in  the  urine  by  means  of  the  deviation-of-com])lement 
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test.  For  antigen  he  has  used  the  serum  of  rabbits  which  had  been 
immunized  against  human  blood  serum.  When  albuminous  urines  were 
diluted  to  such  a  point  that  they  no  longer  gave  a  reaction  with  heat  and 
acetic  acid  or  with  nitric  acid,  they  still  yielded  positive  results  by  the 
complement-deviation  test;  while  in  many  instances  albumin  could  be 
detected  by  this  method  in  diluted  urine  when  it  could  not  be  demon- 
strated by  the  ordinary  chemical  tests.  The  deviating  power  of  the 
urine  is  not  affected  either  by  filtration  through  a  Berkefeld  filter 
or  by  dialysis.  The  antibody  of  the  urine  was,  moreover,  found  to 
reside  entirely  in  the  serum  albumin  and  serum  globulin,  and  after  the 
removal  of  the  substances  from  the  urine  the  remaining  fluid  no  longer 
had  the  property  of  an  antibody.  Wilson  beheves  that  by  this  method 
one  may  detect  minute  quantities  of  albumin  in  the  urine,  which  cannot 
be  demonstrated  by  any  other  means.  The  experiments  show  further 
that  the  albumin  which  occurs  in  the  urine  in  nephritis  and  other  condi- 
tions is  native  albumin,  and  not,  as  has  been  suggested  by  some  observers, 
a  proteid  constitutent  of  the  food  which  has  passed  unaltered.  Most 
of  the  conclusions  in  regard  to  this  so-called  alimentary  albuminuria 
have  been  drawn  from  experiments  made  by  means  of  the  precipitin 
reaction;  and  it  was  claimed  by  AscoH  in  particular  that  egg  albumin 
after  ingestion  could  be  found  in  the  blood  serum  and  in  the  urine. 
That  albuminuria  may  occur  after  eating  large  quantities  of  raw  eggs 
is  well  known,  but  recently  Wells  has  shown  by  means  of  the  anaphy- 
laxis reaction  that  the  albuminuria  in  such  cases  is  due  to  the  presence 
of  true  serum  albumin.  Guinea-pigs  sensitized  with  urine  from  four 
healthy  persons  with  experimental  albuminuria,  produced  by  eating 
raw  eggs,  and  with  the  urine  from  two  cases  of  nephritis,  reacted 
typically  and  severely  to  subsequent  injections  of  human  ascitic  fluid 
and  not  at  all  to  egg  white  or  egg  albumin. 


Recent  Investigations  upon  Tr37panosomiasis. — Ehelich  (Arch.  f. 
Scliiff's-und.  Tropoi-lnjg.,  1909,  xiii,  91)  sums  up  the  most  recent  in- 
vestigations upon  trypanosomiasis,  which  have  been  made  in  his  labor- 
torv.  One  of  the  obstacles  encountered  in  the  theraj^eutic  use  of  certain 
drugs  in  experimental  trypanosomiasis  is  the  gradual  immunization  of 
the  parasite  against  the  drug.  By  treating  animals  infected  with  try- 
panosomes  repeatedly  with  certain  preparations  of  arsenic  it  has  been 
possible  to  obtain  a  variety  of  trypanosomes  which  is  proof  against 
that  particular  drug.  This  acquired  property  is  retained  through 
many  generations,  as  many  as  400  in  one  instance,  and  over  a  period  of 
four  years.  The  development  of  this  arsenic-proof  variety  of  parasite 
takes  place,  according  to  Ehrlich,  in  the  following  manner:  The 
parasites  contain,  as  do  all  other  cells,  certain  chemical  receptors,  which 
Ehrlich  terms  chemoceptors  and  which  have  a  specific  affinity  for  the 
arsenic  radical.  By  the  union  of  these  receptors  with  the  arsenic  radical 
the  toxic  effect  of  the  drug  upon  the  parasite  is  possible.  By  repeated 
injections  of  arsenic  this  receptor  becomes  saturated  and  can  no  longer 
bind  the  drug.  Not  only  can  arsenic-proof  varieties  be  obtained,  but 
a  variety  which  is  refractory  to  immune  serum.  The  production 
of  this  immunity  is,  however,  somewhat  different  from  that  just  described. 
It  has  also  been  possible  to  cultivate  through  many  generations  in  ani- 
mals parasites  which  show  a  fairly  specific  resistance  to  other  substances 
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besides  arsenic.  Parasites  made  jiroof  against  pyronin,  however,  are 
also  proof  against  the  arsenic  preparations.  This  demonstration  is  of 
great  practical  value.  Experiments  upon  the  method  by  which  the 
arsenic  preparations  cure  an  animal  infected  with  trypanosomes  go  to 
show  that  the  drug  does  not  destroy  the  parasites  but  renders  them  in- 
capable of  reproduction.  It  was  surprising  to  find  that  when  arsenic- 
proof  varieties  Avere  treated  in  \atro  with  weak  solution  of  arsenic 
preparations  their  motility  was  stopped  in  three  to  seven  minutes, 
whereas  the  ordinary  varieties  remain  active  for  fifty  minutes.  This 
observation  led  to  the  discovery  through  other  experiments  that  one 
portion  of  the  parasites,  that  which  is  intimately  connected  with  the 
motility,  is  readily  susceptible  to  arsenic,  while  the  substratum,  which 
is  connected  with  reproduction,  is  hyposensitive  to  arsenic  preparations. 
Among  the  arsenic  preparations  that  have  been  used,  it  has  been  found 
by  Wendelstadt  (Berl.  Uin.  Woch.,  1908,  Xo.  51)  and  Roehl  {Zeit. 
f.  Imvwnit  cits  for  seining  und  pxj).  Therapie,  1909,  i,  1)  that  arseno- 
phenylglycin  is  the  most  powerful  against  the  parasite  and  least 
toxic  to  the  host.  Mice  and  guinea-pigs  in  the  last  stages  of  infections 
have  been  cured  by  a  single  dose.  ]\Ioreover,  this  drug  has  proved 
more  effective  against  the  varieties  proof  against  other  forms  of  arsenic 
than  any  other  preparation.  The  drug  must  be  preser\'ed  in  vacuo, 
for  on  exposure  to  air  it  raj;itlly  oxidizes  to  form  a  highly  toxic  product. 
It  has  great  advantages  over  atoxyl,  arsacetin,  and  orsudan.  The  drug 
has  already  been  used  in  Africa  and  double  doses  of  0.75  and  1  gram 
have  been  given  without  ill  effects  to  the  patient.  Arsenophenylglycin 
may  be  made  even  more  effective  in  animals  by  administering  at  the 
same  time  trypanosan  by  the  mouth.  ^Nlost  brilliant  results  have  thus 
been  obtained  in  experimental  trypanosomiasis,  and  the  outlook  for  a 
similar  therapy  in  man  is  most  hopeful. 
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ORIGINAL  ARTICLES. 

THE  TREATMENT  OF  ACUTE  OTITIC  MENINGITIS. 
By  Edward  Bradford  Dench,  M.D., 

PnOFESSOH    OI"    OTOLOr.Y    IN'    THE     UNIVERSITY    AND    BELLEVUE    HOSPITAL    MEDICAL    COLLEGE, 

NEW    YORK. 

Of  the  various  complications  of  purulent  otitis  media,  otitic 
meningitis  has  been  the  one  condition  most  difficuU  of  diagnosis 
and  least  amenable  to  surgical  treatment.  The  symptoms  of  the 
di.sease  are  often  obscure,  and  no  definite  plan  of  surgical  procedure 
has  yet  been  outlined  which  will  enable  the  surgeon  to  bring  the 
case  to  a  favorable  termination.  Owing  to  the  magnitude  of 
the  subject  under  discussion,  our  distinguished  colleague,  Dr. 
Lermoyez,  has  consented  to  consider  simply  the  diagnosis  and 
svmptomatalogy  of  otitic  meningitis,  and  has  courteously  left  to  me 
the  task  of  speaking  to  you  on  the  subject  of  the  treatment  of  this 
important  condition. 

The  treatment  of  an  otitic  meningitis  depends  very  largely  upon 
the  character,  location,  and  extent  of  the  meningeal  inflammation. 
For  this  purj)ose,  therefore,  I  will  divide  our  cases  into  certain 
groups:  (1)  Those  cases  involving  a  limited  area  of  dura  alone, 
that  is,  cases  of  extradural  or  epidural  absce.ss.  (2)  Those  cases 
in  which  a  general  meningitis  is  present.  These  cases  may  be 
divided  into  (a)  a  serous  meningitis  involving  principally  the 
subdural  space,  and  (6)  a  serous  meningitis  involving  both  the 
subdural  space  and  the  lateral  ventricles.  (3)  Cases  of  purulent 
meningitis,  involving  the  subdural  sj)ace  over  a  localized  area.     (4) 

'  Read  at  the  Kjglith  International  Otological  Congress,  lieUl  at  Budapest,  August  29  to 
September  4,  1909. 
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Cases  of  general  purulent  meningitis,  involving  both  the  subdural 
space  and  the  lateral  ventricles. 

With  the  assistance  of  one  of  my  confreres,  Dr.  Charles  E.  Per- 
kins, I  have  collected  from  literature  101  cases  of  otitic  meningitis 
of  various  forms.  Of  these  cases,  45  were  cured  and  56  died.  Of 
the  cured  cases,  34  were  cases  of  serous  meningitis,  4  were  cases  of 
circumscribed  purulent  meningitis  with  serous  meningitis,  and  4 
were  cases  of  circumscribed  purulent  meningitis;  diffuse  purulent 
meningitis  occurred  in  3  cases.  Of  this  series  of  cases,  the  operative 
procedures  instituted  for  their  relief  were  sufficiently  interesting  to  be 
reported  somewhat  in  detail,  in  that  they  afford  us  certain  data  for 
formulating  the  treatment  in  similar  conditions. 

It  is  worthy  of  note  that  in  6  of  the  cases  all  that  was  necessary 
to  relieve  the  meningeal  symptoms  was  first  to  clear  out  the  local 
focus  of  infection  by  means  of  either  the  simple  mastoid  operation 
or  the  complete  radical  operation,  and  second,  to  relieve,  tempo- 
rarily, the  increased  intracranial  pressure  by  lumbar  puncture. 
In  most  instances,  however,  the  operative  treatment  was  more 
complex,  and  consisted,  first,  in  thoroughly  clearing  out  the  site 
of  infection,  either  by  means  of  the  radical  operation  or  the  simple 
mastoid  operation,  as  circumstances  might  demand;  that  is, 
the  radical  operation  was  performed  when  the  condition  followed  a 
chronic  purulent  inflammation,  while  in  those  cases  following  an 
acute  otitis  media  the  simple  mastoid  operation  was  all  that  was 
necessary.  In  addition  to  the  treatment  directed  to  the  site  of 
primary  infection,  in  9  cases  an  epidural  abscess  was  evacuated. 
In  4  cases  simple  exposure  of  the  dura,  with  lumbar  puncture, 
relieved  all  the  meningeal  symptoms.  Drainage  of  the  lateral 
ventricle  was  performed  7  times,  and  in  one  of  these  cases  the 
fluid  evacuated  from  the  ventricle  was  purulent.  In  18  cases 
the  dura  was  incised,  and  in  5  of  these  the  dural  incision  evacuated 
a  purulent  fluid.  In  3  cases  the  meningeal  symptoms  followed 
a  sinus  thrombosis,  and  the  jugular  was  excised  for  the  relief  of 
this  condition.  It  is  especially  noteworthy,  in  reviewing  this  series  of 
cases,  to  remark  that  in  20  cases  out  of  45,  lumbar  pimcture 
was  performed,  and  that  this  procedure  seemed  in  no  small  way 
to  contribute  to  the  successful  result  of  the  other  operative 
measures. 

(jloing  over  my  own  statistics  of  meningitis,  I  find  that  I  have 
oj)erated  on  65  cases  of  otitic  meningitis,  of  all  varieties.  In  54 
of  these  cases  the  meningitis  was  of  the  most  siinj)le  variety,  that 
is,  a  circumscribed  purulent  pachymeningitis,  and  of  these  54 
cases,  48  recovered  and  6  died.  Death  was  due  in  1  case  to  septic 
pneumonia,  in  1  case  to  diabetes,  1  case  died  of  corebdlar  abscess, 
and  3  cases  died  of  general  meningitis.  These  personal  statistics 
show,  therefore,  that  a  localized  meningitis,  promj^tly  treated, 
is  a  conij)lieiition   of  no   special    gravity-   that   (here  is  little  ten- 
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dency  for  it  to  extend  to  the  general  meninges,  and  that  if  properly 
treated,  the  case  will  almost  invariably  terminate  favorably.  Eleven 
of  the  cases  operated  upon  were  cases  of  general  meningitis.  Of 
these,  3  recovered  and  8  died.  The  cases  which  recovered  were  all 
of  the  serous  variety. 

I  will  now  consider  the  various  operative  procedures  which 
were  instituted  in  these  cases  for  the  relief  of  the  condition.  In 
cases  in  which  a  simple  localized  meningitis  is  present,  and  in  which 
this  inflammatory  process  involves  simply  the  dura,  all  that  is 
necessary  is  first  to  clear  out  the  local  site  of  infection,  either  by 
the  complete  mastoid  operation,  in  cases  following  an  acute  otitis 
media,  or  the  radical  operation  in  cases  following  a  chronic  puru- 
lent middle-ear  inflammation.  This  operative  procedure  must 
be  complete,  if  beginning  meningeal  symptoms  are  to  be  controlled. 
Every  vestige  of  diseased  bone  must  be  removed.  AYhen,  during 
the  operation,  a  collection  of  pus  is  found  between  the  dura  and 
the  bone,  it  is  necessary  to  remove  completely  the  bone  overlying  the 
infected  dura.  It  is  important,  however,  that  the  removal  of  the 
bone  should  not  extend  beyond  the  limits  of  the  extradural  abscess. 
The  extent  of  the  dural  inflammation  is  usually  well  defined  by 
adhesions  which  develop  between  the  dura  and  the  bone,  about 
the  margins  of  the  abscess.  The  bone  should  be  removed  to  the  very 
edge  of  these  dural  adhesions,  but  not  beyond  this  point.  The 
surface  of  the  dura  is  usually  covered  with  granulation  tissue,  this 
granulation  tissue  varying  in  thickness  according  to  the  duration 
of  the  inflammatory  process.  It  has  been  my  practice  to  curette 
this  granulating  dural  surface  very  gently,  so  as  to  remove  all  ne- 
crotic tissue,  while,  at  the  same  time,  the  healthy  granulation 
tissue  is  disturbed  as  little  as  possible.  Care  must  be  taken  not 
to  use  the  curette  too  forcibly,  as  frequently  the  subdural  space 
is  separated  from  the  abscess  cavity  by  an  extremely  thin  layer  of 
dura,  and  too  vigorous  use  of  the  curette  might  open  the  subdural 
space  and  lead  to  a  fatal  leptomeningitis.  Necrotic  granulations, 
therefore,  should  be  removed  carefully,  while  healthy  granulations 
should  be  left.  After  the  entire  abscess  cavity  has  been  thoroughly 
exposed,  it  should  be  packed  with  iodoform  gauze.  The  subsequent 
management  of  the  case  requires  no  special  description. 

In  cases  in  which  the  meningeal  inflammation  involves  either  the 
subdural  space,  the  lateral  ventricles,  or  both,  the  operative  pro- 
cedures must  vary  according  to  the  extent  of  the  meningitis  and  its 
character,  that  is,  as  to  whether  the  meningitis  is  confined  chiefly 
to  the  subdural  space  or  whether  it  involves  the  ventricles  as  well, 
and  secondly,  as  to  whether  it  is  of  the  serous  or  purulent  variety. 

In  the  11  cases  of  general  meningitis  upon  which  I  have 
operated,  as  before  stated,  3  terminated  favorably.  The  pro- 
cedure in  one  of  these  cases  consisted  simply  in  draining  the  extra- 
dural space  and  making  a  free  incision  in  the  dura  over  the  involved 
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area,  thus  relieving  pressure  in  the  subdural  space.  In  a  second 
of  these  cases  the  complete  radical  operation,  with  free  opening 
of  the  superior  and  external  semicircular  canals,  was  followed  by 
a  cure.  In  the  third  case,  complicated  by  a  temporosphenoidal 
abscess,  symptoms  of  serous  meningitis  came  on  after  the  evacuation 
of  the  abscess.  In  this  case,  incision  of  the  dura,  lumbar  puncture, 
and  drainage  of  the  ventricle  were  followed  by  complete  recovery. 

From  my  own  series  of  cases,  together  with  those  which  I  have 
collated  from  literature,  it  seems  that  we  may  be  in  a  position  to 
formulate  somewhat  exactly  the  treatment  of  this  condition,  which 
has,  up  to  the  present  time,  caused  so  much  trepidation  among 
otologists.  First  and  foremost,  should  be  placed  the  prophylactic 
measures.  Every  acute  middle-ear  inflammation  should  be  treated 
along  modern  surgical  lines — by  early  and  free  incision  of  the 
drum  membrane,  thus  affording  a  prompt  evacuation  of  the  products 
of  inflammation  in  the  tympanic  cavity,  and  lessening  the  possi- 
bility of  extension  of  the  inflammatory  process  inward  to  the  cranial 
cavity. 

Secondly,  when  the  inflammation  has  extended  to  the  cranial 
cavity,  producing  symptoms  of  meningitis,  the  first  indication  is 
thoroughly  to  eradicate  the  primary  focus  of  infection  by  performing 
either  the  complete  mastoid  or  the  complete  radical  operation,  as 
the  case  may  be.  It  has  been  concliLsively  proved  by  postmortem 
examination  that  the  most  common  site  of  extension  of  an  inflam- 
matory process  from  the  middle  ear  to  the  meninges,  is  through  the 
labyrinth:  conse([uently,  whenever  meningeal  symptoms  appear,  a 
careful  examination  should  be  made  to  discover  any  fistulous  tract 
in  the  external  labyrinthine  wall.  These  fistulse  are  most  common 
in  the  horizontal  semicircular  canal,  although  infection  may  take 
place  through  the  superior  or  the  j)o.sterior  semicircular  canals  or 
through  the  oval  window.  In  cases  in  which  the  labyrinth  is  involved, 
thorough  drainage  of  the  labyrinth  is  imperatively  indicated.  This 
is  best  secured  bv  enlarging  anv  fistulous  tract  which  may  be  found 
in  the  semicircular  canals,  the  tract  being  enlarged  toward  the 
vestibule,  so  as  to  secure  complete  drainage.  If  the  infection  has 
occurred  through  the  oval  window,  the  vestibule  should  be  drained 
in  this  region  by  enlarging  the  oval  window  downward  and  for- 
ward, so  as  very  thoroughly  to  drain  the  cochlea.  After  cochlear 
draiiuige  is  institued,  the  ve.stii)ule  should  also  be  drained  behind 
and  above  the  facial  ridge  by  op»Miing  the  external  semicircnlar 
canal.  In  one  of  my  own  cases  drainage  of  the  vestibule  through  the 
horizontal  and  snperior  semicircular  canals  was  all  that  was  required. 

If  tlu>  meningeal  symptoms  are  pronounced,  and  indicative  of 
increased  intracranial  j)rcssure,  Innibar  ])nnctnr(>  should  i)e  per- 
formed at  the  same  time  that  the  niiildle-ear  cavity  is  exenterated. 

Many  have  questioned  the  value  of  lumbar  })uncture  as  a  thera- 
peutic nieasnre.    In  one  of  my  own  cases,  and  in  two  reported  by  my 
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distinguished  colleague,  Dr.  I^enuoyez,  at  the  last  International 
Otological  Congress,  this  measure  certainly  was  of  distinct  thera- 
peutic value.  I  believe  that,  in  all  cases  in  which  meningeal 
symptoms  are  pronoimced,  luml)ar  puncture  should  be  performed, 
not  onlv  as  a  diagnostic  measure,  but  as  a  means  of  relieving; 
temporarily,  at  least,  the  intracranial  pressure.  From  20  to  40  c.c. 
of  cerebrospinal  fluid  may  be  withdrawn,  the  amount  of  fluid 
taken  away  depending  very  largely  upon  the  degree  of  intradural 
pressure.  Care  must  be  taken  not  to  withdraw  the  fluid  too  rapidly, 
as  too  sudden  relief  of  pressure  may  be  followed  by  a  hemorrhage 
into  the  brain  substance.  In  some  cases  repeated  lumbar  punc- 
ture must  be  performed,  the  operation  being  repeated  whenever 
there  is  evidence  of  increased  intracranial  pressure,  as  indicated 
by  a  low  pulse  rate,  beginning  choked  disk,  stiffness  of  the  neck, 
or  other  similar  symptoms. 

In  cases  in  which  the  meningeal  symptoms  are  exceedingly  pro- 
nounced, more  radical  measures  may  be  demanded  at  the  time  of  the 
first  operation.  In  other  words,  the  invasion  of  the  meninges  may 
have  been  so  rapid  that  the  removal  of  the  primary  focus  of  infec- 
tion and  the  reduction  of  intracranial  pressure  by  lumbar  punc- 
ture may  not  be  sufficient.  We  miLst  also  rememl)er  that  in  a  certain 
number  of  cases  of  sudden  increase  in  intracranial  pressure,  the 
foramina  of  ^lonro  and  the  foramen  between  the  third  and  fourth 
ventricles,  may  be  blocked,  thus  preventing  the  escape  of  ventric- 
ular fluid  into  the  spinal  canal.  In  such  cases  lumbar  puncture 
would  not  relieve  the  symptoms.  In  cases,  therefore,  in  which  the 
meningeal  symptoms  are  extremely  urgent,  it  is  wise  at  the  time  of 
the  primary  operation  to  relieve  the  intracranial  pressure  by  means 
of  a  decompression  operation.  This  operation  would  naturally 
be  indicated  on  logical  grounds,  and  its  efficiency  is  borne  out 
by  the  statistics  which  I  have  collated.  In  IS  of  the  45  cures 
already  mentioned  the  dura  was  incised.  Incision  of  the  dura, 
therefore,  should  be  ])erformed  in  all  cases  in  which  meningeal 
symptoms  are  pronounced. 

My  own  practice,  in  cases  of  this  character,  is  as  follows:  The 
squama  is  exposed  by  an  incision  extending  from  the  upper  ex- 
tremity of  the  ordinary  incision  made  for  exposing  the  mastoid, 
upward,  and  then  forward  and  downward  to  a  point  just  behind  the 
external  angular  process  of  the  frontal  bone.  This  incision  extends 
through  the  integument,  the  temporal  fascia,  and  the  temporal 
miLscle.  The  musculocutaneous  flap  is  then  pushed  downward  and 
the  middle  cranial  fossa  entered  just  above  the  zygoma  by  means  of 
a  gouge.  The  opening  in  the  cranial  cavity  is  rapidly  enlarged  by 
means  of  the  rongeur  forceps,  forward,  upward,  and  backward,  so  as 
to  expose  the  temporosphenoidal  lobe  over  an  area  of,  at  least, 
three  inches  in  longitudinal  measurement  and  two  inches  in  vertical 
measurement.     The  ba.se  of   the   temporosphenoidal   lobe  should 
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also  be  exposed  by  extending  the  opening  in  the  squama  downward 
and  backward,  so  as  to  remove  the  roof  of  the  middle  ear  and  the 
roof  of  the  mastoid  antrmn.  The  dura  is  next  incised.  It  is  a  matter 
of  preference  as  to  whether  the  dura  is  incised  vertically  or  longi- 
tudinally. Personally,  I  prefer  to  open  the  dura  by  two  crossed 
incisions  of  about  one  and  one-half  inches  in  length.  These  in- 
cisions serve  two  purposes :. first,  they  thoroughly  drain  the  sub- 
dural space,  and  second,  if  there  is  a  collection  of  fluid,  either 
serous  or  purulent  within  the  lateral  ventricles,  they  allow  the 
brain  substance  to  expand  outward,  thus  relieving  the  intracranial 
pressure.  The  operation  is  exactly  analogous  to  the  one  performed 
in  cases  of  inoperable  tumors  of  the  brain.  It  is  my  practice  to 
pack  about  the  margin  of  this  incision  with  iodoform  gauze,  so 
as  to  secure  drainage  of  the  subdural  space,  and  at  the  same  time 
to  cause  a  certain  amount  of  amalgamation  between  the  two  layers 
of  the  pia,  in  case  the  subdural  collection  of  fluid  is  small  and  the 
intraventricular  collection  large.  I  do  not  think  it  wise,  as  a  rule, 
to  open  the  lateral  ventricle  at  the  time  of  the  decompression  opera- 
tion. The  relief  of  intracranial  pressure  which  follows  incision  of  the 
dura  will  ordinarily  be  sufiicient  to  relieve  the  urgent  symptoms, 
and  the  ventricle  can  then  be  opened  subsequently. 

While  decompression  over  the  temporosphenoidal  lobe  is  of 
undoubted  value  in  certain  cases,  it  may  also  be  necessary  to  per- 
form a  similar  operation  over  the  cerebellum.  This  is  best  per- 
formed by  making  a  horizontal  incision  from  the  superior  extremity 
of  the  mastoid  incision,  directly  backward  to  the  median  line. 
The  incision  may  then  be  carried  downward  for  an  inch  or  an  inch 
and  a  half,  dividing  all  the  soft  tissues  down  to  the  bone.  In  this 
way  a  musculocutaneous  flap  can  be  reflected  downward,  ex- 
posing the  cranium  over  the  region  of  the  cerebellum.  As  in  opera- 
tions of  this  character  the  operator  would  have  already  exposed 
'the  dura  covering  the  lateral  sinus,  it  is  only  necessary  to  enlarge 
the  opening  in  the  bone  backward  and  downward  by  means  of 
the  rongeur,  to  the  median  line,  in  order  to  expose  the  cerebellar 
dura  over  a  large  area.  Two  incisions,  crossing  each  other  at 
right  angles,  should  then  be  made  through  the  cerebellar  dura,  exactlv 
as  described  in  considering  the  decompression  operation  over 
the  temporosphenoidal  lobe.  Incisions  through  the  dura,  for  the 
relief  of  intracranial  pressure,  have  been  of  unquestionable  value. 

Regarding  the  value  of  drainage  of  the  lateral  ventricles,  these 
were  drained  seven  times  in  the  forty-five  cases  which  were  cured, 
and  in  one  instance  the  lateral  ventricles  contained  pus.  I  have 
performed  drainage  of  the  lateral  ventricle  in  three  cases,  with 
one  recovery,  and  drainage  of  the  fourth  ventricle  in  two  cases, 
both  of  which  terminated  fatally.  It  is  interesting  to  note  that 
ill  one  case,  in  wliich  the  fourth  ventricle  was  drained,  the  patient 
lived   ten  days  after  the  operation,  and   finally  died  of  a   hemor- 
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rhage  into  the  spinal  canal.  So  that  drainage  of  the  fourth  ven- 
tricle, through  the  cerebellar  substance,  is  a  procedure  which 
may  possibly  be  of  value  in  these  cases. 

In  establishing  ventricular  drainage,  the  best  procedure,  accord- 
ing to  my  opinion,  after  incising  the  brain  substance  and  entering 
the  ventricle,  is  to  pass  two  very  thin-bladed  retractors  into  the 
ventricle,  and,  by  separating  these  retractors  slightly,  gradually  to 
evacuate  the  ventricular  fluid.  A  folded  rubber-tissue  drain  can 
then  be  inserted  between  the  retractors,  the  retractors  removed, 
and  the  drain  left  in  position.  This  effects  a  slow  and  regular 
drainage  of  the  ventricle,  and  is,  I  think,  preferable  to  the  use 
of  either  a  gauze  drain  or  a  drainage  tube. 

Regarding  the  technique  of  the  decompression  operation,  some 
operators,  notably  Gushing,  of  Baltimore,  prefer  to  do  what  is 
termed  an  "intermuscular"  operation.  The  incision  through  the 
integument  is  made  in  exactly  the  same  manner  as  the  one  previously 
described.  This  incision,  however,  extends  only  through  the 
integument.  The  margins  of  the  incision  are  elevated  by  dissection. 
The  temporal  fascia  is  next  incised  in  the  same  way,  and  this,  to- 
gether with  the  integument,  is  reflected  from  the  underlying  tem- 
poral muscle.  The  fibers  of  the  temporal  muscle  are  then  separated 
longitudinally,  so  as  to  expose  the  squama.  The  periosteum  is 
now  divided,  the  middle  cranial  fossa  entered  through  the  squama, 
and  the  opening  enlarged  beneath  the  temporal  muscle.  The 
advantage  of  this  procedure  lies  in  the  fact  that  the  temporal  muscle 
is  not  divided,  and  consequently,  there  is  less  danger  of  hernia 
cerebri. 

As,  in  cases  of  otitic  meningitis,  we  are  dealing  with  an  acute 
process,  the  necessity  of  doing  an  intermuscular  operation  for 
the  relief  of  pressure  is  much  less  than  in  cases  of  increased  intra- 
cranial pressure  due  to  brain  tumor. 

I  believe,  in  the  cases  now  under  consideration,  that  the  opera- 
tion as  described  by  myself  is  rather  better  than  the  intermuscular 
method,  as  it  can  be  performed  much  more  rai)idly.  In  the  same 
manner,  the  decompression  operation  over  the  cerebellum  may 
be  performed  by  the  intermuscular  method,  the  first  incision  divid- 
ing simply  the  skin  and  superficial  fascia.  The  muscular  fibers 
covering  the  skull  over  the  cerebellum  may  then  be  separated 
and  the  overlying  bone  removed,  in  the  manner  already  described. 
In  this  region,  also,  I  believe  that  the  intermuscular  operation 
possesses  no  advantages. 

As  we  know,  both  from  clinical  experience  and  postmortem 
examination,  that  one  of  the  most  frequent  avenues  through  which 
the  meninges  become  invaded  is  the  labyrinth,  and  as  the  subdural 
space  communicates  with  the  labyrinth  through  the  aqueductus 
vestibuli  and  aqueductus  cochlese,  it  has  seemed  to  me  that,  in 
certain  cases  of  otitic  meningitis  which  come  on  suddenly,  good 
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results  might  he  obtained  by  opening  the  cranial  cavity  in  the  region 
where  the  aqueductus  vestibuh  and  aqueductus  cochleae  open  into 
the  subdural  space.  These  canals  open  into  the  subdural  space  on 
the  posterior  surface  of  the  petrous  pyramid,  the  aqueductus  ves- 
tibuh entering  the  subdiu'al  space  just  in  front  of  the  lateral  sinus 
and  behind  the  internal  auditory  meatus  on  the  posterior  surface 
of  the  petrous  pyramid,  while  the  aqueductus  cochleae  opens  into 
the  subdural  space  on  the  lower  margin  of  the  posterior  surface 
of  the  petrous  pyramid,  just  below  the  internal  auditory  meatus. 
The  subdural  space,  therefore,  could  be  opened  in  this  region 
by  incising  the  dura  in  front  of  the  lateral  sinas.  Where  the  sinus 
is  far  forward,  it  is  difhcult  to  gain  space  enough  to  do  this  with- 
out risk  of  injury  to  the  facial  nerve.  In  the  majority  of  cases, 
however,  there  is  space  enough  in  front  of  the  lateral  sinus  to  make 
a  vertical  incision  three-quarters  of  an  inch  in  length,  through 
the  dura,  while  a  horizontal  incision  three-eighths  of  an  inch  in 
length  could  be  made  in  most  cases.  Access  could  thus  be  gained 
to  the  posterior  surface  of  the  petrous  pyramid  and  the  subdural 
space  drained  at  the  very  site  of  infection. 

In  cases,  therefore,  in  which  the  meninges  have  been  infected 
through  the  labyrinth,  it  may  be  found  wise  to  drain  the  subdural 
space  in  this  region,  rather  than  posterior  to  the  lateral  sinus. 
I  certainly  think  that  in  some  of  the  cases  in  which  otitic  meningitis 
develops  very  rapidly,  drainage  of  the  subdural  space  in  this  region 
is,  at  least,  worthy  of  a  trial. 

I  may  sum  up,  then,  the  surgical  treatment  of  the  disease  under 
consideration,  as  follows: 

1.  The  surgeon  shoukl  always  remove  the  primary  focus  of 
infection,  either  by  the  complete  mastoid  operation  or  the  complete 
radical  operation,  according  as  the  disease  is  dependent  upon  an 
acute  or  chronic  middle-ear  suppuration.  At  this  time,  any  extra- 
dural collection  of  pus  should  be  thoroughly  evacuated. 

2.  Any  fistulous  openings  in  the  outer  wall  of  the  labyrinth 
should  be  enlarged  and  the  labyrinth  drained  by  opening  the  semi- 
circular canal,  vestibule,  and  cochlea. 

3.  With  symptoms  of  moderate  intracranial  pressure,  lumbar 
puncture  should  be  ])erformed  to  relieve  this  pressure. 

4.  With  symptoms  of  severe  intracranial  pressure,  or  in  cases 
of  moderate  intracranial  pressure,  when  lumbar  puncture  is  nega- 
tive, a  decom])ression  operation  should  be  done,  either  over  the 
temporosplu'iioidal  lobe  or  over  the  cerebellum,  or  in  both  situa- 
tions. 

5.  If  the  symptonis  arc  extremely  urgent,  the  lateral  ventricle 
may  be  opened  at  the  time  of  the  decompression  operation.  Pref- 
erably, however,  the  opening  of  the  ventricles  should  be  delayed 
for  from   twelve   to  twenty-four  hours,   in   the   hope  that    incision 
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of  the  dura  may  relieve  the  tension  temporarily,  and  that  the  effused 
Huid  may  be  absorbed. 

6.  In  cases  in  which  the  infection  seems  to  have  travelled  through 
the  labyrinth  to  the  subdural  space,  drainage  of  the  subdural  space 
on  the  posterior  surface  of  the  petrous  pyramid,  in  the  region  of  the 
aqueductus  vestibuli  and  aqueductus  cochlea^,  should  be  instituted. 

These  comprise  our  various  measures  for  the  surgical  treat- 
ment of  acute  otitic  meningitis.  Whether,  at  some  later  day,  serum 
therapy  may  come  to  our  aid  in  the  treatment  of  otitic  meningitis 
is,  of  course,  open  to  question.  The  brilliant  results  which  have 
been  already  attained  in  cases  of  epidemic  cerebrospinal  meningitis, 
by  the  use  of  the  antimeningococcic  serum,  may  lead  us  to  believe 
that  at  some  future  date  an  injection  into  the  spinal  canal  of  a 
serum  antagonistic  to  the  particular  germ  causing  the  meningitis 
might  be  of  value.  A  few  cases  have  been  treated  with  antistrepto- 
coccic serum.  The  results,  however,  are  too  micertain  and  the 
number  of  cases  too  small  to  allow  any  definite  opinion  to  be 
given  on  this  subject  at  present. 


SOME  POINTS  IN  THE  TREATMENT  OF  CHOREA  IN  CHILDREN. 
By  John  Allan,  M.D.,  B.Ch., 

OF   EDINBURGH,   SCOTLAND. 

Chorea  is  a  common  disease  of  childhood,  and  in  certain  districts 
it  is  very  prevalent.  AVe  see  it  in  many  phases — from  the  very  acute 
maniac-al  form  to  the  mild  or  chronic  varieties,  which  may  last  for 
months.  The  treatment  of  chorea,  while  generally  satisfactory,  is 
sometimes  a  matter  of  difficulty,  and  the  disease  may  effectually 
baffle  the  resources  of  the  practitioner.  When  we  consider  that  in 
many  instances  chorea  is  a  rheumatic  manifestation(and  there  is 
considerable  proof  that  it  is  entirely  soj,  that  the  child  suffering  from 
this  disease  may  be  subjected  to  much  teasing,  and  may  be  punished 
unjustly,  it  is  evident  how  important  it  is  that  prompt  and  appro- 
priate treatment  should  be  enforced. 

Rest.  The  first  point  in  the  treatment  of  patients  suffering  from 
chorea  is  rest,  and  without  rest  any  other  treatment  will  be  futile. 
This  applies  to  all  cases,  whether  they  be  of  the  acute  or  chronic 
types.  For  a  child  this  means  treatment  in  bed,  because  in  no  other 
way  can  rest  be  insured.  If  the  child  is  allowed  to  go  about,  little 
or  no  amelioration  will  t.ike  place,  and  the  disease  will  drag  on  for 
months.  No  more  striking  testimony  can  be  brought  forward  in 
favor  of  rest  than  the  fact  that  a  child  with  chorea  may  attend  the 
out-patient  department  of  a  hospital  for  iiioiitlis  without  benefit,  but. 
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*f  admitted  to  the  hospital  and  treated  in  bed,  in  the  course  of  ten 
days  or  a  fortnight  the  condition  will  be  relieved,  and  afterward,  by  the 
judicious  control  of  the  child's  life,  a  permanent  cure  may  be  effected. 
It  is  practically  useless  to  advise  the  mother  of  a  hospital  out-patient 
to  give  the  child  rest.  The  instructions  are  generally  neglected,  and 
the  child  is  allowed  to  romp  and  play  with  his  companions.  The  con- 
sequence is  that  the  child  may  become  excited,  and  this  cannot  fail 
to  exercise  a  deleterious  effect  on  the  condition.  In  private  practice 
the  want  of  efficient  rest  will  often  delay  convalescence  for  many 
weeks,  although  in  other  respects  the  circumstances  are  more  favor- 
able. It  is  extremely  difficult  to  persuade  the  parents  of  a  child  who 
has  chorea  of  a  very  mild  type  that  rest  in  bed  is  essential,  but  it  is 
only  thus  that  a  rapid  cure  can  be  effected.  The  quieting  effect  of 
rest  in  bed  does  much  to  allay  the  muscular  irritability,  and  the 
freedom  from  excitement,  which  can  best  be  insured  by  this  means, 
helps  to  allay  also  the  mental  instability.  There  is  only  one  cir- 
cumstance which  contra-indicates  rest  in  bed.  It  sometimes  happens 
that  if  a  child  with  mild  chorea  be  put  to  bed,  he  becomes  very 
depressed,  and  this  is  bound  to  influence  adversely  the  condition. 
In  such  cases,  which  are  fortunately  rare,  forcible  detention  in  bed 
will  do  more  harm  than  good,  and,  therefore,  one  must  needs  be 
content  with  modified  rest.  The  child  with  mild  chorea  does  not  feel 
ill,  and  so  detention  in  bed  suggests  to  his  mind  something  of  the 
nature  of  punishment.  In  such  a  case  the  child  may  be  kept  in  bed 
for  an  hour  or  so  each  day,  perhaps  until  noon,  and  then  be  allowed 
to  get  up  and  rest  on  a  couch.  The  length  of  time  a  child  must  be 
kept  in  bed,  of  course,  varies,  and  each  case  requires  individual 
consideration  and  must  be  judged  on  its  merits.  In  some  very  mild 
cases  it  may  not  be  necessary  to  keep  the  child  in  bed  for  more  than 
a  few  days,  but  afterward  the  child  must  rest  on  the  couch  for  several 
hours  each  day,  and  violent  exercise  or  excitement  must  be  pro- 
hibited. Few  cases  require  treatment  in  bed  for  longer  than  five  or 
six  weeks,  and  for  an  average  case  in  which  the  symptoms  are  marked, 
but  not  acute,  three  weeks  or  a  month  will  generally  suffice.  In  all 
cases  after  the  child  gets  up  he  must  take  things  very  easily,  and  no 
exertion,  either  physical  or  mental,  siiould  be  permitted  for  some 
weeks.  To  allow  a  child  who  has  been  for  a  time  in  betl  to  indulge 
almost  immediately  in  cycling,  football,  rowing,  etc.,  will  undo  all 
the  good  work,  and  will  very  likely  lead  to  a  relapse.  One  has  only 
to  remember  that  chorea  is  most  probably  a  complication  or  mani- 
festation of  rheumatism  to  understand  why  rest  should  be  so  per- 
sistently indicated.  In  chorea  there  is  the  possii>ility  of  cardiac 
involvement,  and  the  severity  of  the  attack  is  no  criterion  of  the 
damage  that  may  be  done  to  the  heart.  Indeed,  it  is  very  often  in  the 
mild  cases  that  most  damage  to  the  heart  occurs.  This  fact  is  a  very 
strong  point  in  favor  of  the  treatment  of  mild  chorea  by  rest  in  becl, 
and  afterward  for  enforcinjj;  the  {gradual  return  to  healthv  and  vi<Tor- 
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ous  exercise.  It  is,  liowever,  unwise  to  keep  the  child  too  long  in 
bed,  and  he  should  be  permitted  to  get  up  at  the  earliest  j)ossible 
moment  consistent  with  safety.  Much  harm  is  done  by  keeping  the 
child  in  bed  for  weeks,  and  it  would  be  better  policy  to  treat  him  by 
modified  rest  on  a  couch,  after  say  six  weeks,  although  the  choreic 
movements  have  not  completely  ceased. 

Isolation.  In  cases  of  an  acute  or  semi-acute  nature,  isolation  is 
often  required.  In  a  hospital  this  may  be  conveniently  carried  out  by 
having  screens  placed  around  the  cot,  or  the  case  may  be  treated  in  a 
side  ward.  In  the  acute  cases  the  child's  limbs,  especially  at  the 
knees  and  elbows,  should  be  enveloped  in  cotton  wool;  the  sides  of 
the  cot  should  be  padded,  and  the  mattress  must  be  a  soft  one,  or  a 
water  bed  may  be  used,  so  that  the  patient  may  do  himself  no  injury 
when  tossing  to  and  fro.  In  some  cases  a  special  nurse  to  attend 
to  the  patient  is  a  matter  of  necessity.  The  child  should  certainly 
not  be  tied  down  in  bed,  a  practice  recommended  by  some.  Such  can 
only  be  described  as  heartless  cruelty,  and  there  is  good  reason  to 
believe  that  choreic  movements  should  be  quite  unrestrained.  Any 
necessary  restraint  can  be  applied  by  the  nurse,  and  a  capable  nurse 
can  easily  effect  this  purpose  without  the  child  being  aware  that  he 
is  being  restrained.  In  private  practice  the  question  of  isolation  is  a 
matter  of  much  difficulty.  The  parents  are,  naturally,  averse  to  the 
child  being  isolated,  but  they  will  generally  consent  if  the  matter  be 
put  before  them  in  a  proper  manner.  If  the  mother  is  a  sensible 
woman,  the  child  can  be  left  in  her  charge,  but  the  other  members  of 
the  household  should  be  excluded,  or  the  child's  nurse,  if  a  capable 
person,  may  take  him  in  hand.  To  leave  a  highly  strung,  nervous, 
and  excitable  child  in  the  charge  of  a  neurotic  mother  or  nurse  is 
useless,  and  the  results  of  treatment  will  be  disappointing.  It  requires 
a  person  of  firmness  and  tact  to  undertake  the  successful  charge  of  a 
choreic  patient.  AYhile  anything  likely  to  irritate  the  child  should 
be  avoided,  it  is  not  advisable  to  pander  to  all  his  whims  and  caprices. 
If  the  mother  or  other  members  of  the  household  are  incapable  (from 
a  medical  point  of  view)  of  looking  after  the  child,  then  a  trained 
nurse  who  is  in  sympathy  with  children  should  be  engaged.  It  is 
often  advisable  to  send  the  child  aw^ay  for  treatment  with  a  friend,  or 
nurse,  who  is  well  known,  and  will  be  a  congenial  companion  to  him. 

BrueP  divides  the  rest  and  isolation  treatment  into  four  degrees 
of  completeness,  according  to  the  severity  of  the  case:  (1)  Going  to 
bed  early  and  rising  late,  so  as  to  spend  fourteen  hoiu-s  in  bed;  (2) 
going  to  bed  also  for  two  hours  in  the  middle  of  the  day;  (3)  absolute 
rest  in  bed  for  a  fortnight,  with  very  little  visiting  by  relatives;  and 
(4)  darkening  of  the  room,  except  at  meal  times.  Except  in  bad 
cases  it  is  not  necessary  to  enforce  strict  isolation.  In  the  milder 
cases,  if  it  should  be  thought  necessary  that  other  members  of  the 

'  Rev.  mens,  des  mal.  de  I'enf.,  June,  1906. 
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lioiiseliold  should  not  see  die  child,  it  is  much  better  to  advise  the 
sending  of  the  child  to  the  country,  or  to  the  seaside,  along  with  some 
relative  or  friend. 

Dieting.  This  is  considered  by  many  physicians  to  be  an  impor- 
tant desideratum  in  the  treatment,  and  some  enthusiasts  have  drawn 
up  special  dietaries.  Dr.  Goodhart  believes  in  a  special  dietetic 
regime  for  these  cases.  He^  recommends  the  following  diet  for 
chronic  cases  treated  by  massage,  etc.,  and  he  says  that  in  his  hands 
it  has  proved  of  benefit. 

"At  5.30  A.M.,  half  a  pint  of  warm  milk  and  three  slices  of  bread 
and  butter  (each  slice  an  ounce  in  weight);  9.45  a.m.,  one-half 
ounce  Kepler's  malt  extract  in  lemonade;  10  a.m.,  massage  (fifteen 
minutes),  followed  by  one-half  pint  of  warm  milk;  12.30  p.m.,  rice 
pudding,  one-half  pint  of  milk,  green  food,  and  potatoes;  4.15  p.m., 
one-half  pint  of  warm  milk,  three  slices  of  bread  and  butter,  and  an 
egg  lightly  boiled;  7  p.m.,  one-half  ounce  of  Kepler's  malt  extract 
in  lemonade;  7  or  8  p.m.,  massage,  followed  by  one-half  pint  of  milk. 
At  the  end  of  ten  days  or  a  fortnight  the  bread  and  butter  is  increased 
to  four  slices,  a  lean  chop  is  added  to  the  mid-day  meal  and  an  extra 
pint  of  milk  is  distributed  over  the  twenty-four  hours."  For  my  part, 
with  the  exception  of  the  acute  cases,  I  make  little  alteration  in  the 
diet.  In  the  acute  cases  I  give  a  fluid  diet  consisting  of  milk,  egg 
flip,  beef  tea,  etc.,  but  in  the  mild  chronic  cases  I  give  an  ordinary 
diet  suitable  to  the  age  of  the  child,  with  an  extra  quantity  of  milk. 
The  diet  should  be  nutritious  and  easily  digested,  and  will  consist 
chiefly  of  bread,  with  butter  or  dripping,  eggs,  fish,  chicken,  rabbit, 
minced  meat,  milk,  green  vegetables,  potatoes,  and  plain  milk  pud- 
dings. Sugar  and  starchy  foods  should  be  reduced  to  a  minimum; 
indeed,  it  is  well  to  forbid  all  sweet  things.  Tea,  coffee,  and  alcohol 
should  be  avoided.  It  is  important  that  considerable  quantities  of 
milk  should  be  taken,  but  it  unfortunately  sometimes  happens  that 
the  child  will  not  tolerate  large  quantities,  or  may  even  refuse  to  take 
any  milk.  The  milk  may  be  modified  in  various  ways,  and  may  then 
be  more  acceptable  to  the  patient.  The  milk  may  be  diluted,  either 
with  ordinary  water,  lime  water,  or  soda  water.  Mixing  the  milk 
with  mucilaginous  fluids,  such  as  barley  water,  or  thickening  the 
milk  with  a  little  corn  Hour  or  gruel  will  render  it  more  digestible. 
Perhaps  the  child  will  take  the  milk  when  peptonized,  or  will  tolerate 
it  when  ])redigested,  that  is  to  say,  in  the  form  of  "junket"  or  "curds 
and  whey."  Koumiss  may  be  ]>referred  by  some.  In  the  acute  cases 
when  the  patient  is  on  strictly  fluid  diet,  it  is  a  great  loss  if  he  cannot 
take  milk  or  modified  milk.  There  is  nothing  that  e(|uals  milk  as  a 
mitrient  fluid.  It  should  be  mentioned  that  in  the  very  acute  forms 
of  tin*  disease  it  may  be  necessary  to  administer  nourishment  in  the 
form  of  nutrient  enemata. 
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The  Bowels.  The  liowels  must  he  attemleci  to,  and  every 
eiuleavor  shoukl  he  made  to  insure  their  retjuhir  aetion.  An 
aperient  is  given  occasionally  if  necessary.  Some  give  a  small  dose 
of  calomel  now  and  again,  but  the  actual  aperient  is  not  important, 
provided  the  bowels  act  regularly. 

ExTERXAL  Applicatioxs.  Many  external  applications  have  been 
recommended  at  one  time  or  another,  but  some  are  worthless.  The 
hot  pack  is  employed  by  some  practitioners,  and  certainly  this 
undoubtedly  exercises  a  beneficial  effect  in  many  instances  and  its 
application  is  often  followed  by  sound  and  refreshing  sleep.  It  is  a 
form  of  treatment  which  has  a  peculiarly  soothing  effect  on  the  patient, 
and  more  than  anything  else  earns  his  gratitude.  If  the  movements 
are  not  too  violent  a  warm  bath  at  night  has  a  distinctly  calming  effect, 
and  may  overcome  insomnia.  In  cases  in  which  there  is  h\-perpp-exia 
cold  packs  should  be  used,  and  during  convalescence  or  in  the  mild 
forms  cold  or  tepid  sprays  shoidd  be  employed.  The  cold  spray  is 
invaluable:  for  the  first  few  times  it  may  be  well  to  employ  tepid 
water,  but  cold  water  should  be  used  as  soon  as  possible  and  will  be 
found  most  invigorating.  It  is  well  to  rememljer  that  the  cold  spray 
should  only  be  continued  if  a  healthy  reaction  follows  its  application, 
that  is  to  say,  when  the  patient  is  aften\'ard  rubbed  with  a  towel 
there  should  be  a  warm  glow  of  the  skin,  and  he  should  feel  warm, 
not  cold.  The  application  of  blisters  to  the  spine,  the  use  of  the 
ether  spray  to  the  spine,  and  the  freezing  of  the  spine  witii  ethy' 
chloride  are  unnecessary  and  useless.  Massage  is  of  great  value  and 
should  be  carried  out  night  and  morning  after  the  acuter  symptoms 
have  subsided.  It  is  especially  useful  in  cases  in  which  there  is  any 
muscular  wasting  or  any  tendency  to  j)aralysis.  This  massage  should 
be  practised  for  ten  to  fifteen  minutes,  night  and  morning,  and  should 
only  be  carried  out  under  skilled  supervision.  The  massage  is  at 
first  gentle  rubbing,  and  is  then  succeeded  by  kneading  of  the  muscles. 
The  exponents  of  electrical  treatment  have  not  only  failed  to  demon- 
strate its  superiority  over  massage,  but  have  also  failed  to  prove  its 
value. 

Drugs.  The  drugs  that  have  l)een  recommended  for  chorea  are 
legion.  That  internal  medication  often  renders  important  services 
can  scarcely  be  denied,  and  the  benefits  derived  are  chiefly  in  the 
chronic  cases.  It  is  doubtless  true  that  many  cases  would  recover 
with  simply  rest,  good  food,  and  nursing,  but  I  feel  sure  that  the 
cure  is  hastened  and  convalescence  shortened  by  certain  drugs. 
Among  the  drugs  that  have  been  tried  are:  Zinc  sulphate,  arsenic, 
sodium  salicylate,  potassium  bromide,  ammonium  bromide,  vera- 
trum  viride,  acetyl-salicylic  acid,  antip^Tin,  exalgine,  trional,  bro- 
mural,  chloretone,  strychnine  (Trousseau),  conium  (Harley),  ergot 
(Eustace  Smith),  etc.  I  have  had  experience  with  six  of  these  drugs, 
namely,  antip\Tin,  potassium  bromide,  sodium  salicylate,  chloretone, 
arsenic,  and  acetvl-salicvlic  acid.     The  first  three  I  have  foinid  of 
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little  use,  and  I  have  never  been  able  to  satisfy  myself  that  they 
exercised  any  beneficial  effect  on  the  morbid  process.  Antipyrin  and 
potassium  bromide  have  never  received  much  support  except  for 
their  sedative  properties,  but  salicylate  of  sodium  has  many  advo- 
cates, among  whom  none  is  more  enthusiastic  than  Dr.  D.  B.  Lees, 
of  London.  He  advises^  enormous  doses  of  the  salicylate  of  sodium, 
200  grains  or  more  per  diem,  and  he  prescribes  along  with  it  large 
doses  of  bicarbonate  of  sodum.  He  is  emphatic  in  his  assertion  of 
good  results,  and  other  observers  have  also  spoken  favorably  of  it. 
In  my  hands  the  drug  has  been  an  absolute  failure,  and  other  physi- 
cians have  also  had  this  experience.  I  do  not  give  anything  like  the 
large  doses  recommended  by  Lees,  as  I  consider  the  exliibition  of  these 
enormous  quantities  of  this  drug  a  very  risky  procedure.  Chloretone 
I  have  used  in  only  two  cases  (mild),  and  although  recovery  followed, 
it  is  doubtful  whether  the  credit  should  be  given  to  the  drug. 
Wynter,*  however,  speaks  of  its  value  in  several  cases,  but  Ranking^ 
records  a  case  in  which  it  was  apparently  worthless.  Voelckner  sup- 
ports Wynter"  in  testifying  to  the  value  of  this  drug.  He  says: 
"The  period  of  attack,  the  severity  of  the  movements,  and  the  mental 
instability  were  all  favorably  influenced  by  the  drug,  but  it  has  some 
minor  disadvantages,  in  this,  that  it  is  rather  apt  to  make  the  children 
too  drowsy,  and  there  is  sometimes  produced  an  erythematous  rash 
and  the  eyes  get  a  puffy  appearance  not  unlike  that  produced  by 
whooping  cough,  but  unaccompanied  by  albuminuria."  With 
arsenic  and  acetyl-salicylic  acid  I  have  had  good  results,  and  the 
improvement  was  so  marked  after  the  exhibition  of  these  drugs  as  to 
justify  the  conclusion  that  they  played  a  part  in  the  cure.  With 
regard  to  arsenic,  this  was  for  many  years  the  sheet  anchor  in  the 
treatment  of  chorea,  and  certainly  good  results  followed  its  use  in  a 
number  of  cases.  Of  late  there  has  been  a  reaction  against  its 
employment,  and  this  reaction  is  probably  directly  due  to  the  hap- 
hazard method  in  which  it  was  being  prescribed.  It  was  given  by 
many  simply  because  it  had  a  reputation  of  being  the  drug  to  cure 
chorea,  and  no  scientific  reason  was  forthcoming.  One  great  objec- 
tion to  it  is  that  the  condition  is  liable  to  recur  as  soon  as  it  is  dis- 
continued. As  regards  the  mode  of  administration,  it  is  generally 
given  as  Fowler's  solution,  and  the  dose  is  small  to  begin  with,  and 
is  increased  gradually  until  large  doses  are  being  taken.  iNIy  practice 
was  to  prescribe  3  to  5  minims  of  liquor  arsenicalis  three  times  a  day, 
and  increase  the  dose  by  2  minims  every  second  day  until  the  child 
was  taking  IG  to  20  minims  of  the  liquor  Fowleri  thrice  daily.  By  the 
time  this  dosage  had  been  reached  the  movements  had  ceased,  and 
then  the  doses  were  gradually  decreased  in  the  same  ratio  as  tliey  had 

'  Tlip  Treatment  of  some  Acute  \'is('cr;il  Inn:iiiimntion!',  .iiitl  otlior  impprs,  Liimlnii,  HHU. 
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been  increased;  and  the  child  continued  to  take  5  minims  of  Hquor 
arsenicalis  thrice  daily  for  some  weeks.  By  this  means  many  cases 
recovered.  Small  doses  of  arsenic  are  useless,  and  the  opinion  of 
most  of  those  who  have  used  arsenic  successfully  is  that  large  doses, 
which  are  Avorked  up  to  gradually,  are  necessary.  The  arsenic  should 
not  be  abruptly  stopped.  It  is  true  that  occasionally  symptoms  of 
poisoning  supeiTene.  I  have  had  one  such  case  in  which  a  little 
girl,  aged  seven  years,  when  taking  12  minims  of  the  liquor  arseni- 
calis, developed  toxic  symptoms,  indicated  by  peripheral  neuritis 
and  a  punctate  erythematous  rash.  On  withholding  the  drug  for 
forty-eight  hours  the  symptoms  disappeared,  and  the  drug  was  then 
continued,  but  in  more  moderate  doses.  Gordon  Sharp^  believes 
in  saturating  the  tissues  rapidly  with  arsenic.  For  a  child  between 
eight  and  fifteen  years  of  age  he  orders : 

I^ — Liq.  arsenicalis 5ss 

Tinct.  capsici tTlxxv 

Ext.  glyc>Trhizse  liq 5ss 

Aq.  chloroformi 5vj 

Aquae ad     gxij 

M.     Sig. — One  t  ablespoonf ul  three  times  a  day  immediately  after  meals. 

That  means  that  the  child  at  once  takes  10  minims  of  Fowler's 
solution  in  each  dose,  and  this  is  2  minims  more  than  the  maxinuun 
dose  of  the  British  Pharmacopoeia.  If  after  a  week  no  improvement 
is  manifest,  he  increases  the  amount  of  the  liquor  arsenicalis  in  the 
mixture  to  300  minims.  He  believes  that  if  arsenic  is  going  to  do  good 
in  chorea,  it  will  show  its  beneficial  action  within  the  first  fortnight. 
^Vhen  progress  is  being  made  he  continues  this  treatment  until  the 
patient  can  walk  along  a  straight  line,  or  stand  on  the  leg  of  the 
affected  side  with  steadiness.  After  all  the  movements  have  ceased 
he  prescribes  the  following: 

IJ — Sodii  bicarb 5ii 

Tinct.  capsici nixxv 

Ext.  glycyrrhizae  liq 5J 

Aq.  chloroformi 5vj 

Aquaj     ....  ad  3xij 

M.     Sig. — One  tablespoonful  three  times  a  day  after  meals. 

According  to  him  this  latter  mLxture  is  given  because  it  "washes 
the  arsenic  out  of  the  tissues;"  but  he  admits  that  the  statement  may 
not  be  scientific. 

Objection  has  been  taken  to  arsenic  in  certain  quarters.  Burnet," 
in  discussing  the  treatment,  vigorously  attacks  arsenic  as  a  remedy  for 
this  disease.  He  sums  up  his  oy:)jections  to  it  as  follows:  (1)  Large 
doses  have  to  be  given,  and  these  may  induce  neuritis;  (2)  the 
results   achieved   are   rarely   permanent;  (3)  arsenic   exercises   no 

^  Practitioner,  February,  1908.  •  British  Journal  of  ChMd.  Dis.,  October,  1908. 
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influence  over  the  complications  and  sequels  of  chorea;  and  (4) 
it  does  not  benefit  in  any  way  the  rheumatic  constitution  of  the 
patient.  He  believes  that  the  cure  by  arsenic  is  brought  about  by 
poisoning  and  probably  paralyzing  the  nervous  system.  Koplik^ 
attacks  arsenic  on  the  ground  that  it  is  dangerous  because  of  its 
effects  on  the  kidneys.  ^Vlien  arsenic  is  given  by  the  intensification 
method,  albumin  may  appear  in  the  urine  before  any  other  toxic 
symptoms,  sometimes  when  only  fifteen  drops  of  the  liquor  are 
being  given  daily  to  a  child  aged  six  or  eight  years;  this  clears  up 
when  the  treatment  is  suspended.  Casts  may  also  appear,  and  even 
blood  cells.  Koplik  states  that  the  urine  is  the  best  test  for  the  limit 
of  toleration  of  arsenic.  I  have  never  found  albuminuria  after  the 
administration  of  large  doses  of  arsenic  in  any  of  my  cases,  not  even 
in  the  one  in  which  toxic  symptoms  resulted.  Still  it  is  a  danger  that 
must  be  kept  in  mind.  Though  arsenic  will  bring  about  recovery 
in  many  instances,  it  must  be  admitted  that  Burnet's  contentions  are 
most  reasonable,  and  one  is,  therefore,  inclined  to  discontinue  this 
drug  as  an  active  agent  in  the  treatment  of  chorea  if  a  l)etter  drug  can 
be  found. 

During  the  last  three  or  four  years  I  have  relied  on  acetyl-salicylic 
acid,  and  I  have  come  to  regard  it  as  the  drug  par  excellence  for  the 
treatment  of  chorea.  I  have  placed  on  record  some  of  my  cases^" 
which  were  treated  with  this  drug,  and  since  then  I  have  used  the 
drug  in  practically  all  my  cases,  and  up  to  the  present  it  has  not 
failed  to  effect  a  cure.  Wall"  speaks  highly  of  the  drug,  and  Burnet'^ 
has  had  very  favorable  results  in  his  practice.  This  drug  was 
originally  introduced  as  an  antirheumatic  remedy,  but  its  usefulness 
is  not  limited  to  those  cases  of  chorea  in  which  there  is  a  history  of 
rheumatism.  It  does  well  in  all  cases,  whether  acute,  subacute,  or 
chronic.  After  salicylate  of  sodium  has  failed  to  effect  a  cure,  acetyl- 
salicylic  acid  may  prove  of  benefit,  as  is  indicated  by  the  following 
case: 

I.  R.,  a  girl,  aged  eight  years,  came  under  observation  in 
IVIarch,  1907,  for  chorea.  It  was  her  first  attack,  and  characteristic 
choreiform  movements  of  fairly  acute  nature  were  manifest. 
There  was  a  strong  rheumatic  history.  She  was  put  on  sodium 
salicylate  (20  grains  every  six  hours),  but  after  three  weeks  of  this 
treatment  no  appreciable  benefit  had  resulted.  Acetyl-salicylic 
acid  (10  grains  every  four  hours)  was  then  substitiit(>(I ;  immediately 
a  change  for  tlie  better  was  noted,  and  in  a  fortnight  the  patient 
was  cmcti  of  her  attack.  In  this  ease  the  salicylate  was  given  a 
fair  trial,  but  apparently  exercised  no  curative  elfect  on  the  disease. 
One  wouhl  have  thouirht  that  in  a  <'ase  in  which  tlu'r(>  had  been  rheu- 
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matisni  the  salicylate  would  have  acted  well,  but  it  only  confirms  the 
observation  of  others,  who  have  noted  that  chorea  may  develop  in  a 
patient  suffering  from  rheumatic  fever  and  under  treatment  with 
salicylates,  which  evidently  therefore  have  no  prophylactic  effect  on 
the  condition.  In  non-rheumatic  cases  acetyl-salicylic  acid  doubtless 
acts  in  virtue  of  its  analgesic  and  sedative  properties;  for  children 
it  is  far  superior  to  sodium  salicylate,  because  its  taste  is  not  unpleas- 
ant and  because  ill  effects  are  less  likely  to  follow  its  use.  The  sweet, 
mawkish  taste  of  sodium  salicylate  (and  a  more  disgusting  taste  can 
hardly  be  imagined)  cannot  be  covered,  and  in  many  cases  the  forcing 
of  the  child  to  take  this  drug  would  probably  do  more  harm  than 
good.  Acetyl-salicylic  acid  may  be  given  in  powders,  in  cachets,  or 
in  a  mixture.  My  experience  is  that  the  last  is  the  best  method  for 
children,  and  the  follow  ing  prescription  will  be  found  useful : 

I^ — Acid,  acetyl-salicylic 5iiss 

Gum  acac q.  s. 

Syr.  aurantii 5J 

Aq.  clilorofomi ad  5iv 

M.     Sig. — A  dessertspoonful  every  four  hours. 

This  is  suitable  for  a  child  aged  six  years,  The  dose  is  increased 
to  suit  the  age  of  the  child,  and  for  children  at  or  about  puberty 
90  to  120  grains  may  be  given  in  a  day.  It  should  never  be  given  in 
tabloid  form,  and  it  should  not  be  prescribed  with  alkalies.  As  re- 
gards unpleasant  symptoms,  these  occasionally  supers  ene  after  the 
exhibition  of  the  drug,  but  far  less  frequently  than  with  salicylate 
of  sodium.  In  some  cases  gastric  pain,  vomiting,  and  giddiness 
follow.  Tinnitus  auriimi  is  seldom  met  with.  Painful  oedema  of 
the  eyelid  and  lip  has  occasionally  occurred.  Epistaxis  and  ery- 
thematous eruptions  are  rare  sequels.  Lees^^  has  recorded  a  case 
in  which  coma  was  produced.  I  have  not  had  any  such  symptoms  in 
cases  of  chorea  in  children  in  which  this  drug  was  used.  The  only 
symptoms  that  I  have  noted  after  the  use  of  acetyl-salicylic  acid  (in 
conditions  other  than  chorea)  have  been  excessive  perspiration  in  a 
few  cases  and  tinnitus  aurium  in  one  case.  It  is  not  impro))al)le  that 
the  bad  effects  may  be  attributed  to  faulty  methods  of  prescribing 
or  dispensing  the  drug.  Gastric  symptoms  may  be  avoided  if  the 
precaution  is  taken  of  giving  the  drug  only  after  meals  and  never  on 
an  empty  stomach.  The  drug  is  not  so  likely  to  depress  the  heart  as 
salicylate  of  sodium,  although  there  are  some  who  maintain  that 
physiologically  pure  salicylate  of  sodium,  if  properly  given,  will  not 
act  as  a  cardiac  depres.sant. 

Since  employing  this  drug  in  chorea  I  have  never  had  to  use 
hypnotics  to  induce  .sleep,  even  in  acute  ca.ses.  The  following  case, 
seen  in  ^larch,  1908,  may  be  quoted  in  illustration: 

w  Loc  cit. 
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Annie  G.,  aged  sixteen  years,  came  under  treatment  for  acute 
chorea,  the  complaint  having  started  three  days  before.  No  history 
of  rheumatism.  The  movements  were  very  violent,  and  she  had  to  be 
constantly  watched  to  prevent  her  doing  injury  to  herself  or  throw- 
ing herself  out  of  bed.  She  was  quite  unable  to  feed  herself,  and  had 
no  control  over  the  sphincters.  She  was  given  fluid  diet,  and  acetyl- 
salicylic  acid  (20  grains  every  four  hours)  was  prescribed.  During 
the  first  night  she  only  slept  for  a  couple  of  hours,  but  aftemard  she 
slept  well.  In  a  week's  time  all  the  movements  had  ceased,  and  after 
another  week's  rest  in  bed  (with  gradually  decreasing  doses  of  the 
acetyl-salicylic  acid)  she  was  able  to  get  up  and  go  about.  It  is 
doubtful  whether  simply  rest  in  bed  and  dieting  would  have  brought 
about  this  rapid  cure.  The  behavior  of  this  case  would  seem  to  lend 
support  to  the  contentions  of  some  German  authorities,  who  maintain 
that  acetyl-salicylic  acid  has  an  hyponotic  as  well  as  an  analgesic 
effect.  It  should  be  noted  that  the  drug  should  not  be  discontinued 
immediately  on  the  cessation  of  the  movements,  but  should  be 
gradually  stopped,  and  it  is  frec^uently  advisable  to  continue  giving 
it  in  small  doses  for  many  weeks.  There  need  be  no  fear  in  advising 
the  drug,  because  there  is  no  tendency  to  sweating  in  a  person  going 
about  if  it  be  taken  in  moderate  doses  [5  grains  twice  or  thrice  daily). 
From  the  above  facts  it  must  be  concluded  that  in  acetyl-salicylic 
acid  we  have  a  most  useful  drug.  Pleasant  to  take,  comparatively 
free  from  unpleasant  symptoms,  and  reliable  in  its  results,  the  drug 
is  one  which  should  command  attention  and  is  well  worthy  of  a 
premier  place  in  the  medical  man's  therapeutic  armamentarium. 
The  use  of  the  drug  is  also  based  on  scientific  grounds,  because  it  is 
antirheumatic  and  because  its  properties  are  analgesic  and  sedative, 
and,  according  to  some,  are  also  hypnotic. 

With  other  drugs  I  shall  only  deal  briefly.  One  or  two  have  been 
so  highly  recommended  by  eminent  physicians  as  to  merit  brief  con- 
sideration. Of  such  drugs,  trional  may  be  mentioned.  Voelcker 
believes  that  in  trional  we  possess  a  drug  which  has  a  distinctly 
beneficial  effect  in  chorea,  both  in  alleviating  the  symptoms  and  in 
reducing  the  time  required  for  the  treatment  of  the  disease.  It  does 
not  cause  cardiac  depression,  and  the  only  unfavorable  condition 
noted  by  him  has  been  the  very  occasional  occurrence  of  rather  vivid 
dreams.  He  gives  5  grains  three  times  a  day  as  an  initial  dose  to  a 
child  over  four  years,  but  the  dose  is  gradually  increased  until  the  child 
is  taking  5  grains  every  six  or  every  four  hours.  lie  believes  it  is  more 
advantageous  to  administer  smaller  doses  at  shorter  intervals  than  to 
give  larger  doses  at  longer  intervals.  The  following  mode  of  exhibit- 
ing trional  has  been  suggested: 


I 
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I^ — Trional gr.  xv 

Pulv.  sacc.  all) oij 

Gum  trag gr.  iij 

Gum.  arab gr.  iij 

Aq.  flor   aurant oi'ss 

Aq.  laur.  ceras oss 

Misce  et  fiat  emuls. 

Sig. — One-third  part  to  be  taken  in  milk  or  water  as  a  single  dose. 

Strychnine  has  found  favor  with  some.  Trousseau  was  a  most 
enthusiastic  advocate  of  strychnine,  and  Ewart^*  has  recently 
written  about  it.  It  will  probably  be  more  especially  useful  in  cases 
in  which  there  is  muscular  wasting  or  in  paralytic  cases.  The  more 
hypnotic  drugs,  such  as  chloral,  chloralamide,  etc.,  are  also  used,  but 
while  it  may  be  necessary  to  give  such  drugs  occasionally  in  order  to 
permit  of  the  patient's  getting  sleep,  it  seems  to  me  that  they  should 
not  be  used  as  part  of  the  routine  of  treatment. 

The  fact  that  chorea  may  be  a  manifestation  of  rheumatism  must 
be  borne  in  mind,  and  the  heart  should  be  frequently  examined  to 
see  that  there  is  no  cardiac  involvement.  It  is  probable  that  the 
value  of  strychnine  rests  in  its  acting  as  a  cardiac  tonic.  In  some 
instances  there  is  serious  damage  to  the  heart,  and  it  becomes 
imperative  to  deal  efficiently  with  this.  Strophanthus  may  be  given, 
digitalis  in  my  opinion  not  being  a  suitable  drug  for  children.  The 
following  combination  is  a  good  one : 

I^ — Tinct.  strophanth .      .      .      5j 

Liq.  strych.  hydroehlor 5s3 

Spt.  aeth Sij 

Syr.  aurant 5J 

Aq.  chloroformi ad      5vj 

M,     Sig. — One  tablespoonful  three  or  four  times  daily  for  a  child  of  five. 

During  convalescence  tonic  treatment  is  advantageous  and  is  often 
required,  because  there  may  be  considerable  anemia.  Iron  in  one 
of  its  various  forms  may  be  given,  or  iron  may  be  combined  with 
arsenic  or  cod-liver  oil.  A  mixture  of  compound  syrup  of  ferrous  phos- 
phate and  cod-liver  oil  is  well  taken  by  children.  My  own  experience 
recently  is  that  small  doses  of  arsenic  form  a  valuable  therapeutic 
agent  for  overcoming  the  condition  of  anemia.  After  the  movements 
have  ceased  under  treatment  with  acetyl-salicylic  acid,  and  when 
this  drug  is  being  given  in  5-grain  doses  two  or  three  times  a  day,  it 
has  been  my  custom  to  prescribe  3  or  4  minims  of  the  liquor  arsenici 
hydrochloridi  thrice  daily,  and,  in  several  of  my  chronic  cases  with 
anemia,  with  very  gratifying  results.  Any  reflex  irritation,  as,  for 
example,  phimosis,  carious  teeth,  worms,  etc,  w^hile  not,  perhaps,  an 
actual  cau.se  of  chorea,  will  certainly  aggravate  the  condition,  and 
therefore  they  should  be  remedied. 

'*  Trans.  Soc,  Study  of  Diseases  of  Cliildren,  1906,  vi,  192-95. 
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After-care.  A  child  has  been  treated  and  has  recovered  from  the 
attack,  but  our  etiorts  are  not  yet  ended.  Unless  the  child's  life  is 
carefully  regulated,  a  relapse  may  take  place.  The  child  must  on  no 
account  be  permitted  at  once  to  indulge  in  physical  or  mental  exer- 
tion. Quiet  games  which  do  not  involve  excitement  may  be  allowed, 
but  anything  of  the  nature  of  racing  should  be  prohibited.  Return 
to  school  must  not  be  thought  of  for  two  or  three  months,  and  then 
the  lessons  should  be  carefully  regulated,  and  the  child  should  not 
be  driven  to  work.  Some  of  these  children  are  intellectually  bril- 
liant, and  competitive  examinations  should  be  forbidden,  or,  at  any 
rate,  discouraged  for  such  children.  The  excitement  or  strain  of 
these  examinations  may  be  cjuite  sufficient  to  determine  an  attack 
of  chorea.  On  the  slightest  evidence  of  the  return  of  the  malady  the 
child  should  be  taken  from  school  and  sent  into  the  country,  away 
from  its  present  surroundings.  Inattention  and  fidgetiness  are 
frequently  seen  in  early  cases,  and  a  child  is  often  imjustly  punished 
on  account  of  these  symptoms.  Again,  the  child  may  be  afraid  to 
sleep  in  the  dark.  In  such  circumstances  the  child  may  have  a  light 
in  the  bedroom  at  night,  or  an  adult  may  sleep  in  the  room  with  the 
child.  A  child  who  is  threatened  with  chorea  should  not  be  con- 
stantly corrected  or  whipped.  By  judicious  sympathy  an  attack  of 
chorea  may  be  averted.  But  a  certain  amount  of  firmness  is  neces- 
sary if  one  does  not  wish  the  child  to  grow  up  a  pampered  little  pet. 
The  services  of  a  person  of  discretion  who  can  tactfully  and  with 
judgment  exercise  this  firmness  are  of  inestimable  value  for  such  a 
child. 

To  sum  up:  Rest  is  the  sine  qua  uon  of  treatment  in  every  case 
of  chorea.  In  the  more  acute  cases  isolation  is  required,  but  in  the 
mild  cases  this  is  unnecessary  and  may  even  be  harmful.  For  the 
average  case  a  liberal,  easily  digested  diet  is  the  best,  and  hydro- 
therapy may  be  useful.  Massage,  judiciously  employed,  is  of 
undoul)ted  value.  Of  drugs,  acetyl-salicylic  acid  is  the  most  reliable. 
It  can  be  recommended  on  scientific  grounds  and  because  practical 
experience  has  proved  its  utility.  In  some  cases  tonic  treatment  is 
required,  and  arsenic  in  small  doses  is  especially  valuable.  After 
recovery  the  child  requires  careful  supervision,  and  the  child's  life 
must  be  very  carefully  regulated.  On  any  indication  of  the  return  of 
the  malady  prom])t  measures  must  be  enforced  to  check  the  attack. 

Such,  then,  are  some  of  the  points  in  the  treatment  of  chorea,  a 
disease  which,  although  not  often  fatal,  is  the  cause  of  much  annoy- 
ance to  parents,  and  results  in  considerable  suffering  (largely  mental) 
to  the  child. 
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THE  THERAPEUTIC  USE  OF  PASSIVE  HYPEREMIA  (^BIER). 
By  George  P.  Muller,  M.D., 

ASSOCIATE    IN-    SURGERY    IX    THE    UNIVERSITY    OF    PENNSYLVNIA,    PHILADELPHIA. 

Ixtrouuctiox.  The  present  conception  of  inflammatorv  pro- 
cesses is,  that  as  a  resuU  of  injurv — mechanical,  thermal,  bacterial — 
the  tissues  react  locally,  and  exhibit  certain  phenomena  which  always 
have  a  distinctive  tendency  to  produce  repair  of  the  damaged  tissue. 
The  old  teaching,  that  inflammation  is  harmful  and  to  be  combated 
by  every  means  at  our  command,  has  given  place  to  the  idea  that 
reaction  is  necessary  after  injury,  and  if  it  does  not  occur  measures 
should  be  taken  to  promote  and  increase  it.  In  recent  years  we  have 
had  several  important  advances  in  treatment  along  these  lines,  and 
while  the  principles  upon  which  they  are  based  have  been  evolved 
by  many  workers,  yet  to  Bier,^  von  ^Mikulicz,  and  Wright"  we  are 
indebted  for  passive  hyperemia,  methods  of  increasing  the  "resist- 
ance period,"  and  opsonic  therapy. 

As  a  result  of  irritation  to  some  more  or  less  limited  area  of  the 
body  the  phenomena  of  inflammation  appear  in  a  fairly  well-regu- 
lated manner,  and  unless  overcome  by  the  greater  power  of  the  irri- 
tant, they  inaugurate  the  sequence  of  events  which  we  speak  of  as 
repair.  The  transudation  of  fluid  from  the  vessels  into  the  tissues, 
the  emigration  of  leukocytes,  the  formation  of  new  blood  paths,  and 
the  stimulation  and  proliferation  of  the  fixed  connective-tissue  cells 
are  well  known  as  part  of  the  process  of  repair,  and  yet  most  of  us  are 
prone  to  forget  that  these  very  processes  are  not  only  capable  of  pro- 
ducing new  tissue,  but  that  they  are  also  potent  agencies  in  the  re- 
moval of  the  irritant.  By  noting  this  fact,  we  are  led  to  the  conclusion 
that  hyperemia  and  inflammation,  up  to  a  certain  degree,  are  bene- 
ficial and  should  be  artificially  encouraged  if  the  irritant  itself  does 
not  stimulate  nature  to  produce  a  degree  of  hyperemia  sufficient  to 
subdue  the  disease.  At  first  thought  the  intense  swelling,  pain,  local 
heat,  and  redness  inseparable  from  acute  inflammation  would  seem 
to  indicate  that  the  area  of  infection  is  suffering  from  an  excessive 
reaction.  But,  as  Adami^  remarks:  "The  majority  of  cases  of  acute 
inflammation,  cases  which  from  their  symptoms  call  for  interference, 
are  truly  examples  of  inadequate  reaction;  the  forces  which  the 
organism  has  been  able  to  oppose  to  the  irritant  have  been  insuflficient 
to  neutralize  it." 

Before  discussing  the  rationale  of  Bier's  passive  congestion,  it 
might  be  well  to  consider  the  reactive  processes  generally.  I  know 
no  better  scheme  than  that  of  Adami  into  which  they  may  be  divided: 
(1)  Reaction  inadequate  to  neutralize  the  irritant  and  bring  about 

'  Hyperiiinie  als  Heilmittel,  Leipzig,  1907. 

-.Jour.  Amer.  Med.  .\ssoc.,  1907,  xlix,  479,  567.  'Inflammation,  New  York,  1906. 
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repair;  (2)  reaction  adequate  for  these  purposes;  and  (3)  excessive 
reaction.  In  the  natural  repair  of  fractures,  the  healing  of  incised 
wounds,  etc.,  when  the  irritation  is  of  mild  grade  and  unaccompanied 
by  severe  signs  or  by  pus  formation  the  local  reaction  is  adequate, 
and  repair  depends  upon  the  healthy  condition  of  the  blood  and,  to  a 
certain  extent,  of  the  nervous  system.  These  are  dependent,  of  course, 
upon  a  healthy  coordination  of  all  the  component  parts  of  the  organ- 
ism, as  a  whole,  and  the  surgeon  simply  has  to  bring  the  wound  or 
injury  into  such  a  condition  by  aseptic  methods,  etc.,  that  an  ade- 
cpiate  local  reaction  is  attained,  and  by  regidating  the  excretory 
organs  such  reaction  is  preserved.    No  further  treatment  is  necessary. 

If  the  reaction  is  inadequate  the  surgeon  should  not  attempt  to 
lessen  the  inflammatory  manifestations,  but,  on  the  contrary,  they 
should  be  promoted  and  even  increased  in  the  hope  of  destroying 
the  irritant  locally.  As  has  been  remarked  already,  the  symptoms 
of  inflammation  may  be  pronounced  and  an  excessive  reaction 
diagnosticated,  but  the  spreading  character  or  progressiveness  of  the 
infection  and  the  general  bodily  reaction  will  easily  show  that  the 
forces  of  nature  are  insufficient  to  cope  with  the  irritant.  This  class 
is  the  one  in  which  Bier's  artificial  hyperemia  finds  its  use,  and 
Wright's  bacterins  can  be  applied  with  most  hope  of  success. 

Excessive  reaction  is  met,  according  to  Adami,  in  only  two  condi- 
tions: (1)  When  one  or  other  factor  in  the  process  is  unduly  exalted, 
the  others  being  unduly  low;  and  (2)  in  certain  cases  of  what  we 
may  term  neurotic  and  referred  inflammation.  Necrosis,  ulceration, 
adhesions,  or  cicatrices  are  not  examples  of  this  class,  because  they 
simply  mean  "that  the  virus  is  being  antagonized  at  great  cost." 
Virulent  infections  and  low  resistance  causing  paralytic  dilatation  of 
the  vessels  without  leukocytic  emigration,  exhuberant  granulations, 
keloids,  the  swelling  about  a  sprain  of  the  ankle,  etc.,  are  examples 
in  which  the  hyperemia  requires  to  be  lessened,  not  increased.  With 
these  facts  in  mind  we  are  better  able  to  take  up  the  method  whereby 
Bier  induces  hyperemia  (Stauungshypcrdmic),  of  which  Murphy 
remarks  that  there  is  nothing  that  has  come  into  surgery  in  the  last 
ten  years  as  a  practical  application  that  appears  to  him  to  have  as 
much  value. 

Of  course,  the  idea  is  not  new,  as  the  pro<luction  of  congestion  by 
cupping,  by  heat,  and  by  counterirritation  was  done  by  the  ancients, 
and,  as  Bier  points  out,  Par^  used  the  constricting  bandage  to  pro- 
duce callus  formation  in  badly  uniting  fractures.  Bruns,  in  18SG, 
reported  five  cases  treated  by  congesticMi,  Thomas,  in  1S8G.  used  the 
method  in  14  cases,  and  referred  to  it  as  "daniiniiig,"  and  llelferich, 
in  1887,  again  recommended  congestion  as  a  stinuilus  to  bone  forma- 
tion. Before  these  times,  however,  certain  clinicians  had  stated  that 
pulmonary  tulu'rculosis  and  pulnionnry  stenosis  often  coincided, 
due  to  the  .incniia  of  the  lung,  nnd  {{okitanksy  enunciated  the  theory 
(h;i(  niilr.il  stenosis,  with  its  chronic  j);issive  congestion  oF  the  lungs, 
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would  prevent  the  development  of  tuberculosis.  The  latter  statement 
has  since  been  severely  attacked,  but  they  both  came  to  Bier's  notice 
and  he  proceeded  at  once  (1892)  to  produce  hyperemia  in  an  effort 
to  influence  the  course  of  tuberculous  arthritis.  Encouraged  by 
the  results  obtained  in  the  treatment  of  surgical  tuberculosis,  he 
enlarged  the  scope  of  his  method,  and  applied  it  to  acute  and  sup- 
purating processes  of  all  kinds.  In  1905  Klapp,"*  from  Bier's  clinic, 
introduced  the  use  of  the  various  suction  apparatus. 

It  is,  of  course,  clear  that  we  can  increase  the  blood  in  a  given 
area  in  two  ways:  (1)  By  producing  a  more  active  flow  of  arterial 
blood  by  accelerating  the  local  circulation  by  the  application  of  lieat, 
counterirritants,  etc.  This  is  called  active  hyperemia  and  has  been 
highly  developed  by  Bier,  being  especially  adapted  to  the  treatment 
of  chronic  cases.  (2)  By  obstructing  the  venous  return,  the  blood 
is  dammed  back  upon  the  capillaries,  dilating  them,  and  thus  increas- 
ing the  amount  of  blood  (passive  hyperemia).  The  suction  appara- 
tus produces  both  kinds  of  hyperemia,  although  Bier  and  Klapp 
believe  the  passive  form  to  predominate.  Even  in  the  active  form 
the  dilatation  of  the  bloodvessels  causes  slowing  of  the  current,  but 
as  Bier  teaches,  both  the  arterial  and  venous  hyperemia  act  so  nearly 
alike  as  to  make  discussion  on  this  point  of  little  moment.  Another 
fact  has  recently  been  brought  to  our  attention  by  Bier,  Schede,  and 
others:  that  is,  the  fallacy  of  the  old  idea  that  by  the  use  of  cups,  heat, 
iodine,  blisters,  etc.,  superficial  congestion  produces  a  deep  anemia. 
This  is  often  spoken  of  as  "depletion  of  the  part  affectjed,"  and 
while  this  may  occur  to  some  degree  in  very  mild  forms  of  counter- 
irritation,  in  most  cases  hyperemia  is  probably  produced. 

Methods  of  Application.  Active  Hyperemia.  Hot  air  has  been 
used  to  produce  hyperemia  as  long  as  the  healing  art  has  existed,  and 
every  one  is  familiar  with  the  use  of  hot  baths,  hot  fomentations,  sun 
baths,  steam  baths,  and  the  like.  This  method  is  particularly 
applicable  to  those  chronic  conditions  in  which  thickenings,  infil- 
trations, exudates,  or  adhesions  exist,  the  result  of  a  previous  acute 
inflammation,  as  their  absorption  is  much  aided  Ijy  flushing  the  parts 
with  healthy  blood.  In  certain  neuralgias  and  other  pains  it  is  often 
of  remarkable,  although  of  uncertain  benefit.  Most  of  us  are  familiar 
with  the  well-known  baking  apparatus,  and  have  used  it  with  more 
or  less  success,  depending  upon  the  nature  of  the  condition  sub- 
jected to  the  heat.  Bier  has  only  simplified  the  method  and  narrowed 
its  field  of  usefulness,  thereby  increasing  the  probability  of  successful 
treatment  by  its  means.  He  recommends  simple,  inexpensive  boxes 
made  of  wood  free  from  resin,  covered  with  cloth,  and  having  the 
inner  surface  soaked  in  silicate  to  prevent  burning.  Openings  are 
provided  for  the  limbs,  for  a  thermometer,  and  for  the  pipe  from  the 
apparatus  generating  the  heat,  which  is  simply  a  long  sheet-iron 

*  Munch,  med.  Woch.,  1905.  No.  10. 
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funnel,  under  which  an  alcc^hol,  gas,  or  electric  lamp  is  placed.  If 
gas  is  used,  the  lamp  should  always  be  lighted  before  ])lacing  it 
under  the  funnel.  The  lid  should  contain  several  holes  to  permit 
the  escape  of  air,  thus  insuring  dryness.  Different-sized  boxes,  with 
differently  placed  openings  are  used  for  the  various  joints,  although 
some  degree  of  combination  is  possible. 

The  limb  is  placed  in  the  box,  the  lamp  lighted  and  placed  under 
the  funnel,  and  the  temperature  gradually  raised  to  a  point  which 
is  comfortable  to  the  patient.  This  may  be  150°  F.,  or  it  may  be 
even  as  high  as  250°  F.  It  should  be  borne  in  mind,  however, 
that  with  increased  heat  the  part  becomes  less  and  less  sensitive, 
and  at  250°  to  300°  F.,  sensation  is  almost  nil,  so  that  burns  may 
occur.  After  one-half  to  one  hour  of  treatment  the  lamp  is  turned 
off,  and  fifteen  minutes  later  the  limb  may  be  removed  from  the  box. 
The  length  of  treatment  and  whether  it  be  given  daily  or  not  flepends 
upon  the  reaction. 

Passive  Hyperemia.  No  adequate  English  word  has  yet  been 
devised  as  the  equivalent  of  Stauungshyperdmie,  the  usual  designa- 
tions used  being  passive,  congestive,  induced,  or  obstructive  hypere- 
mia. Allen  and  Meyer  believe  that  the  German  word  should  be 
taken  over  })odily  into  our  language,  but  as  most  of  the  articles  upon 
the  subject  are  classified  in  the  indexes  as  passive  hyperemia,  I  have 
preferred  in  this  article  to  use  that  term.  When  the  condition  to  be 
treated  involves  the  head,  extremities,  scrotum,  or  testicles,  the  hyper- 
emia is  jM'oduced  by  means  of  an  elastic  bandage.  When  this  is  not 
feasible,  as  upon  the  back,  chest,  pelvis,  and  surface  of  the  body 
generally,  various  forms  of  suction  apparatus  are  used. 

The  elastic  bandage  used  by  Bier  is  made  of  soft  rubber,  2^  inches 
wide  and  sufficiently  long  to  l)e  wrapped  six  or  eight  times  around 
the  limb,  and  then  fastened  by  a  safety  pin,  tapes,  etc.  The  method 
he  adopts  is  about  as  follows:  If  the  condition  to  be  treated  is,  for 
example,  an  infection  of  the  foot,  the  bandage  would  be  wound  about 
the  thigh,  each  time  overlapping  slightly.  The  bandage  is  put  on 
sufficiently  tight  to  hinder  definitely  the  venous  return,  but  not 
sufficiently  so  as  to  diminish  the  arterial  How,  the  latter  point  being 
determined  by  feeling  the  pulse  below  the  obstruction.  In  a  few 
minutes  the  limb  begins  to  swell  and  becomes  of  a  deep  red  color 
Uj)  to  the  bandage,  the  skin  feeling  warm  to  the  touch.  When 
the  swelling  is  well  established  serum  begins  to  escape  freely  from 
any  wound  which  may  be  present.  A  little  later  the  limb  aj>j)ears 
bluish  or  bluish  red,  but  it  should  never  be  white  or  blotchy. 

The  swelling  or  o'deina  is  always  j)resent  if  the  bandage  is  con- 
tinued for  several  hours,  and  need  occasion  no  alarm  if  the  pidse  is 
felt  below,  the  limb  is  warm,  and  pain  is  altsent.  This  (vdema. 
however,  should  not  be  allowed  to  j)ersist,  but  between  applications 
absorption  should  be  promoted  by  elevating  the  limb  and  by  mas- 
sage.   The  bandage  remains  in  situ  for  fi-om  one  to  twenty-two  Jiouvs, 
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depending  uj)()n  tlie  condition  for  which  treatment  is  instituted,  but 
its  position  should  be  changed  after  about  ten  hours  in  one  place. 
When  long  applications  are  used  the  skin  may  be  protected  by  a  soft 
flannel  bantlage  beneath  the  rubber.  The  bandage  must  always  be 
placed  upon  a  healthy  portion  of  the  limb.  AYhen  the  patient's 
tissues  are  very  sensitive,  an  inflatable  tube  may  be  used,  similar  to 
the  arm  band  of  the  Stanton  sphygmomanometer.  Such  a  bandage 
has  been  described  by  Henle^  and  more  recently  by  Wilson®  and 
Grace. ^  The  use  of  webbing  instead  of  rubber  has  also  been  sug- 
gested. 

Bier  insists  upon  the  utmost  care  and  watchfulness,  especially  in 
the  first  day  or  two.  The  physician  himself  should  attend  to  the 
treatment,  as  the  method  is  capable  in  acute  cases  of  doing  almost  as 
much  harm  if  improperly  applied,  as  it  does  good  if  correctly  done. 
The  progress  of  the  case  is  gauged  by  the  local  appearances  and 
symptom.s— disappearance  of  pain,  improvement  in  pulse,  lowering 
of  temperature,  and  finally  the  less  and  less  response  of  oedema  to  the 
bandage.  In  the  interval  there  may  be  a  rise  in  temperature  due  to 
the  setting  free  of  toxins,  and  in  septicemia  the  action  upon  the  tem- 
perature may  for  some  time  be  inappreciable. 

The  following  must  be  rigidly  avoided  to  insure  success:  Pain, 
paresthesia,  white  oedema,  coldness  of  the  skin,  and  obstructioii  of  the 
arterial  blood  supply.  All  dressings  and  bandages  must  be  removed 
the  wound  being  protected  by  a  loosely  applied  sterile  towel;  severe 
cases  should  be  treated  in  bed;  all  pus  should  be  evacuated  by  as 
many  incisions  as  may  be  necessary,  but  these  need  not  be  as  long  as 
when  passive  hyperemia  is  not  used,  nor  should  the  wound  be  packed 
or  curetted;  free  incisions  are  only  required  when  the  circulation  of 
the  part  is  seriously  impaired.^ 

Suction  xipjyarafus.  Although  cupping  has  been  practised  since 
time  immemorial  to  "relieve  inflammation"  and  has  been  used  in  a 
more  or  less  crude  manner  for  years  in  the  treatment  of  ulcers  and 
infections,  yet  the  method  was  not  upon  a  scientific  footing  imtil 
Klapp,  with  the  aid  of  an  instrument  maker,  perfected  the  various 
shaped  cups  now  on  the  market,  and  showed  how  they  could  be  used 
with  astounding  success.  These  cups  are  devised  to  fit  any  part  of 
the  body,  a  furuncle  on  the  neck,  an  abscess  on  the  buttock,  or  a 
fistula  at  the  knee-joint,  for  instance.  The  cup  simply  consists  of  a 
glass  bell,  with  a  heavy  and  usually  curved  rim  to  fit  on  a  curved 
surface  and  a  bulb  attachment  to  exhaust  the  air.  There  are  two 
essentials  to  be  grasped  before  applying  this  method  of  treatment: 
(1)  The  diameter  of  the  cup  must  exceed  the  area  of  infiltration; 
and  (2)  the  amount  of  pressure  must  be  regulated,  because  if  the 
vacuum  is  too  little,  nothing  is  attained,  and  if  too  great,  pain  and 
white  oedema  are  produced. 

'  Zentralb.  £.  Chir.;  1904.  No.  13.  6  jour.  Amer.  Med.  A.-soc,  1908.  1.  1122. 

"  New  York  Med.  Jour.,  .July  4,  1908.  *  See  remarks  under  Excessive  Reaction. 
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The  rim  of  the  cup  selected  is  greased  with  vasehne,  and  the  bulb 
compressed  in  the  right  hand;  tlie  cuj)  is  then  apphed  over  the 
furuncle  or  sinus,  and  the  pressure  slowly  released.  The  skin  and 
underlying  tissues  are  sucked  into  the  cup;  the  hyperemia  appears  as 
a  red  or  bluish  coloration;  pus,  serum,  and  blood  ooze  from  the 
wound.  At  the  end  of  five  minutes  the  cup  is  gently  removed,  the 
exudate  wiped  off,  and  the  part  allowed  to  rest  for  three  minutes, 
whereupon  the  cup  is  again  applied.  This  intermittent  treatment  is 
continued  for  forty  or  forty-five  minutes,  and  then  a  simple  dressing 
applied.  After  the  united  suction  a  limpid  serum  is  constantly 
exuded,  sometimes  containing  blood  corpuscles  and  bacteria,  in 
amounts  reaching  from  5  to  8  c.c.  Treatment  is  continued  every  day, 
gradually  decreasing  the  time  of  application  as  the  discharge  becomes 
thinner  and  the  granulations  become  red  and  firm.  Sometimes  a 
scab  or  crust  forms  over  the  sinus  which  requires  removal  before 
beginning  treatment.  I  find  the  use  of  Wright's  sodium  citrate 
chloride  solution  very  advantageous  in  preventing  clogging  of  the 
sinus  with  thick  exudate.  Squeezing,  probing,  curetting,  or  the  use 
of  drains  is  absolutely  contra-indicated.  Unless  seen  in  the  early 
stage,  furuncles,  carbuncles,  suppurating  lymph  nodes,  or  abscesses 
should  be  opened  by  a  small  incision,  and  the  cup  applied  immedi- 
ately. Cold  abscesses  may  safely  be  opened  if  due  care  is  exercised 
in  their  protection,  but  should  not  be  curetted,  probed,  or  injected 
with  iodoform  emulsion;  nor  is  immobilization  necessary.  Very  large 
suction  glasses  are  made  for  the  treatment  of  puerperal  mastitis, 
and  are  provided  with  a  suction  pump  and  stopcock  arrangement. 
Finally,  large  and  rather  expensive  glass  vessels  are  made,  into  which 
a  whole  limb  may  be  placed  and  suction  applied.  With  the  excep- 
tion of  a  small  one  to  fit  the  finger  in  the  treatment  of  felons,  they  can 
be  superseded  by  the  elastic  bandage.  They  can  easily  be  made 
for  the  hand  and  wrist,  however,  by  fitting  a  rubber  sleeve  to  the 
opening  of  a  large  glass  irrigator  and  a  tube  and  stopcock  to  the 
outlet  pipe.  A  Martin  rubber  bandage  wound  around  the  cuff 
makes  it  fit  air-tight  around  the  arm.  A  bicycle  pump  is  used  to 
produce  the  vacuum.  Their  best  use  is  seen  in  orthopeilic  practice, 
as  stiff  joints  may  be  gradually  mobilized  in  a  nearly  painless  manner. 

Mode  of  Action.  Bier  does  not  ascribe  the  beneficial  action  of 
passive  hyperemia  to  anyone  factor,  and,  owing  to  the  complexity  of 
theories  regarding  the  ])rote('tive  ])rocess  of  the  body  against  infection 
or  toxemia,  it  is  difficult  to  explain  clearly,  by  scientific  reasoning, 
how  this  method  exactly  acts.  Bier,  in  his  early  publications, 
offered  no  explanation,  ex('ej)t  the  fiusliiug  effect  of  the  saturation  of 
the  tissues  with  serum,  and  compared  the  process  to  an  irrigation 
system,  in  which  the  outflow  is  interferred  with  and  the  soil  inundated 
to  an  overflow.  In  later  comnnmications  he  states  his  belief  that  the 
bacteria  and  their  toxins  are  rendered  harmless  and  further  necrosis  of 
tissues  prevented  by  the  suj)erabundant  nourishment.    Mudi  cxperi- 
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mentation  has  led  to  some  elucidation  of  the  problem.    Bier  groups 
the  beneficial  effects  under  the  following  headings: 

1.  Relief  of  Pain.  This  is  particularly  emphasized  by  Bier,  and 
serves  as  the  main  criterion  by  which  the  progress  of  the  case  is 
recorded.  The  pressure  of  exudate  is  not  now  considered  as  the 
cause  of  continued  pain,  but  this  is  thought  to  be  due  also  to  the 
irritation  of  the  sensory  nerve  endings  by  toxins.  Ritter^  believes 
that  hyperemia  reduces  the  sensibility  of  tissues  by  diluting  the  toxins, 
and  also  by  correcting  the  isotonic  difference  between  the  products 
of  inflammation  and  the  tissues  in  which  they  lie.  The  pain  usually 
recurs  in  the  intervals  of  treatment,  at  any  rate,  for  the  first  few  days, 
and  in  spite  of  the  most  careful  application  of  the  method  I  have 
several  times  in  bone  lesions  produced  an  increase  of  pain  by  the 
constricting  bandage. 

2.  Bactericidal  Action  of  the  Serum.  The  experimental  proof  which 
Bier  offers  in  support  of  the  action  of  the  oedema  upon  the  bacteria 
in  the  affected  tissues  is  mostly  based  upon  the  findings  of  Notzel,^" 
in  1899.  This  experimenter  injected  fatal  doses  of  anthrax  and 
virulent  streptococci  into  the  tissues  of  67  rabbits  in  which  passive 
hyperemia  had  been  produced.  Fifty-one  lived  and  16  died,  the 
latter,  however,  all  had  the  "white  oedema,"  which  is  to  be  strictly 
guarded  against  in  producing  the  congestion.  The  control  rabbits 
all  died.  Joseph,"  Colley,^"  Hamburger,*^  and  Lacquer"  believe 
that  the  oedematous  lymph,  produced  during  periods  of  congestion, 
is  markedly  bactericidal.  Baumgarten^*  agrees  with  Notzel's  findings 
if  the  dose  of  anthrax  bacilli  is  not  large,  but  he  obtained  negative 
results  after  injecting  tubercle  bacilli.  "NMiile  believing  that  there  is  a 
certain  bactericidal  action  on  the  part  of  the  accumulated  blood 
serum,  he  suggests  that  this  is  not  vigorous  and  that  the  death  of 
bacteria  may  be  due  to  the  lack  of  nourishment  in  the  media.  This 
seems  to  me  to  be  based  on  false  premises,  in  view  of  the  well-known 
predisposition  of  chronic  oedema  to  bacterial  invasion. 

On  the  other  hand,  many  experimenters  have  failed  to  obtain  this 
bactericidal  action,  among  the  more  recent  being  Wrede,*®  Fran- 
genheim,^^  Graff,^^  and  Walther.^®  Wrede,  in  particular,  believes 
that  the  bactericidal  power  is  imcertain  and  can  be  used  only  in  a 
limited  way,  and  in  50  cases  he  repeatedly  examined  the  incised  focus 
and  was  unable  to  demonstrate  by  enumeration  a  marked  decrease 
in  the  organisms.     He  also  examined  unopened  foci,  joints,  for 

9  Arch.  f.  klin.  Chir.,  Band  Ixviii,  S.  429.  '<•  Arch.  f.  klin.  Chir.,  Band  Ix,  Heft  1 

1'  Miinch.  med.  Woch.,  1906,  No.  48,  S.  2370.  "2  Ibid.,  1906,  No.  6. 

"  Virchow's  Arch.,  1899,  Band  clvi,  S.  329. 
»  Zeit.  f.  E.xper.  Path,  and  Therap.,  1905,  Band  x. 
"  Munch,  med.  Woch.,  1906,  Band  iii.  No.  48. 
'"  Surg.,  Gynec,  and  Obstet.,  1908,  vii,  288. 
''  Arch.  f.  klin.  Chir.,  1908,  Band  Ixxxvii,  Heft  2. 
•»  Beit.  z.  klin.  Chir.,  1908,  Band  lix,  Heft  3. 
•'J  Virchow's  Archiv,  1908,  Band  cxciv,  Heft  1. 
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instance,  Avliich  had  been  treated  for  some  time  bv  passive  hyperemia, 
and  found  many  actively  growing  bacteria. 

Without  going  into  the  controversy  in  detail,  it  may  suffice  to  point 
out  that  in  all  probability  the  success  of  this  method  of  treatment 
depends  upon  the  coincident  working  of  increased  serum,  bacteri- 
olysis, and  phagocytosis.  By  increasing  the  pressure  in  the  capi- 
laries  the  focus  of  infection  is  flooded  by  a  lymph  having  antitryptic 
and  opsonic  powers,  arresting  the  further  destructive  action  of 
ferments  and  inhibiting  bacterial  growth.  When  the  bandage  is 
removed  the  dammed  circulation  reestablishes  itself;  the  lymph 
moves  out  of  the  affected  part,  liberating  more  or  less  endotoxin, 
which  exerts  an  influence  upon  the  antibactericidal  power  of  the 
blood  generally  by  the  stimulation  of  antitoxins,  alexins,  opsonins, 
etc.  If  any  of  the  factors  of  this  relation  are  altered  the  results  of 
the  method  must  vary.  Thus,  the  period  of  the  so-called  "positive 
phase"  is  the  most  favorable  for  the  success  of  Bier's  method,  as  the 
blood  serum  comes  to  the  focus  of  infection  charged  with  bactericidal 
and  bacteriolytic  properties,  and  the  leukocytes  and  opsonins  are 
powerfully  phagocytic.  If  the  organism,  on  the  other  hand,  is  de- 
pressed and  in  the  so-calletl  "negative  phase,"  passive  hyperemia 
may  fail  in  its  purpose,  or,  what  is  more  important,  the  liberation  of 
the  endotoxins  in  excessive  amount,  during  the  pause,  may  seriously 
affect  the  condition  of  the  patient.  P'or  these  reasons  I  believe  that 
we  will  shortlv  have  to  modifv  the  extravagant  and  imiversal  claims 
of  success  for  this  treatment,  and  so  balance  the  surgical  incision, 
the  artificial  use  of  opsonins,  and  the  increased  lymph  flow  by  passive 
hyperemia  that  they  will  each  have  their  applications  singly  or  to- 
gether. At  any  rate,  it  seems  as  though,  just  as  asepsis  has  succeeded 
antisepsis  in  operative  technique,  so  will  a  more  rational  treatment 
of  acute  and  chronic  suppuration  based  on  modern  scientific  })rin- 
ciples  succeed  the  douching  of  wounds  with  chemicals  and  their 
irritation  by  the  continuous  presence  of  foreign  substances.  It  is 
well  known  that  a  tilm  of  necrosis  results  from  the  use  of  strong 
chemicals  injuring  the  histological  elements,  and  it  should  be  equally 
well  understood,  as  stated  by  Wright,  "that  the  antiseptic  will 
directly  antagonize  the  protective  forces  which  the  living  organism 
has  at  command,  will  paralyze  the  })hagocytes,  and  will  abolish  the 
antibacterial  power  of  the  body  fluids." 

The  papers  published  by  Lexer'"  and  by  Wolfl'-Kisner,-'  in  lOOC), 
are  very  suggestive  and  emphasize  the  importance  of  recognizing 
the  danger  of  the  toxins  produced  by  the  bacteriolysis  in  severe 
cases.  During  the  interval  or  |)ause  in  the  treatment  the  a^lema 
<lisa])pears  and  "  (he  body  is  flooded  by  (he  (ctleina  fluid  which  carries 
with  it  (he  soluble  substance  of  the  inflanunatory  process"  (^Wrede). 
This  is  often  evident  clitiically  by  (he  rise  in  (emjierature  and  some- 
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times  I)V  cliills,  etc.  Lexer,  therefore,  {)()iiits  out  that  this  injurious 
action  may  be  avoided  in  severe  acute  cases,  by  hirge  and  early 
incisions  in  place  of  the  small  ones  recommended  by  Bier.  Such 
treatment  also  prevents  the  spreading  of  the  endotoxins  into  hitherto 
intact  areas.  Wolff-Eisner  states  that  the  indications  for  Bier's 
hyperemia  are  the  same  as  for  the  bactericidal  serinns,  the  hypere- 
mia being  most  favorable  when  complete  bacteriolysis  is  present,  and 
the  number  of  bacteria  small.  This  is  seen  in  mild  cases  and  in 
severe  cases  treated  early.  He  also  observed  that  sometimes  in 
streptococcic  infection,  either  pure  or  mixed  with  staphycococci,  the 
Bier  treatment  failed  or  actually  caused  a  general  exacerbation. 

3.  The  Resorption  of  Toxic  Products.  Bier  advances  many  ideas 
from  physiological  experiments  to  support  this  effect  of  hyperemia, 
of  course  basing  his  contention  upon  the  well-known  increase  of 
lymph  flow  as  the  result  of  venous  obstruction.  Thus,  Joseph 
measured  the  amount  of  oedema  by  the  displacement  seen  when  the 
limb  is  placed  in  a  cylinder  of  water  before  and  after  the  constriction. 
In  one  experiment  he  found  that  450  c.c.  of  fluid  passed  out  of  the 
arm.  If  we  are  able  to  eliminate  the  effect  of  the  liberated  toxins 
upon  the  organism,  these  results  would  be  ideal  for  all  cases,  but, 
as  remarked  before,  the  endotoxins  must,  if  excessive,  be  reckoned 
with. 

4.  The  Softening  and  Solution  of  Blood  Coagula  and  Exudate. 
Bier  states  that  adhesions,  cicatrices,  and  contractions  about  joints 
become  soluble  under  the  influence  of  enzymes  in  the  lymph  with 
which  they  are  flooded,  and  then  absorbed.  The  flooding  of  lui- 
healthy  tissue  during  the  intermittent  oedema  is  followed  by  its 
absorption  in  the  intervals  and  its  replacement  by  a  large  amount  of 
new  healthy  tissue.  It  is  probable,  also,  tliat  the  increased  number 
of  phagocytes  is  a  very  important  factor  in  favoring  absorption. 

5.  Increased  Nutrition.  But  little  need  be  said  on  this  point, 
as  it  has  been  believed  since  Virchow  that  hyperemia  increases 
nutrition.  The  zone  of  reaction  and  cell  growth  usually  seen  about 
a  focus  of  necrosis  is  evidence  that  the  cells  are  actively  assimilating. 
Care  must  be  exercised  not  to  prolong  the  hyperemia  unduly  nor  to 
allow  a  condition  of  chronic  oedema  to  occur,  in  which  events  the 
vitality  of  the  tissues  will  be  lessened,  and  tlie  process  become 
generalized. 

Clinical  Applicatiox.  To  attempt  even  a  brief  description  of 
the  various  diseases  for  which  hyperemia,  active  and  passive,  has 
been  recommended  would  far  transgress  the  limits  of  this  })aper. 
It  suffices  to  state  that  from  meningitis  to  gout  and  back  again  the 
list  includes  nearly  every  infection  or  nutritional  disorder  to  which 
the  body  is  heir."    The  following  are  selected  as  types  of  the  more 

^  For  a  full  description  of  these  the  reader  is  referred  to  Bier's  Hyperamie  als  Hpilinittel, 
where  over  200  pages  are  devoted  to  a  discu.ssion  of  the  oh'nioal  uses  of  Iiypere mia. 
vor.  139,  NO.  2 February,  1910.  7 


ISO  mi'lt.kh:  passive  hyperemia 

common  conditions  to  which  the  nietliod  is  a])p]ical)le.  In  general, 
it  may  he  stated,  "that  for  conditions  (hie  to  l)actei'ial  invasion  the 
passive  form  of  hyperemia  is  to  be  used,  while  for  the  non-bacterial 
conditions  the  active  variety  is  applicable." 

The  beginner  should  always  bear  in  mind  the  possible  danger  of 
manipulating  the  blood  stream,  and  at  first  limit  his  endeavors  to 
early  acute  and  sul)acute  inflammations,  especially  those  that  ordi- 
narily give  a  good  prognosis.  Furuncles,  carbuncles,  paronychias, 
felons,  mastitis,  lymphadenitis,  etc.,  are  all  disorders  in  which  suction 
can  be  employed  with  great  benefit.  Diffuse  inflammatory  infil- 
trations, unaccompanied  l)y  softening,  and  especially  when  the  strep- 
tococcus is  believed  to  l)e  the  causative  organism,  are  not  suitable  for 
the  treatment.  If  these  are  accompanied  by  fever  and  other  evidence 
of  constitutional  disturbance,  or  if  the  process  is  rapidly  spreading 
locally,  passive  hyperemia  only  does  harm.  In  wide  open  accidental 
and  operative  wounds  the  method  is  of  value.  In  general,  it  may 
be  stated  that  disease  of  bone  is  very  rebellious  to  the  treatment, 
as  it  is,  however,  to  any  other  method,  because  of  the  impossibility  of 
producing  any  degree  of  oedema  in  the  dense  tissue. 

Tuberculous  Arfh rills.  In  the  treatment  of  this  affection,  as  well 
as  in  all  forms  of  surgical  tuberculosis,  passive  hyperemia  alone  must 
be  used  and  never  hot  air.  The  treatment  aims  slowly  to  produce  a 
connective-tissue  overgrowth,  which  replaces  the  tuberculous  granu- 
lations; consequently  the  method  requires  much  patience  in  its 
application,  as  frequently  twelve  or  fourteen  months  are  required  to 
])roduce  a  cure.  Some  recent  researches  by  Felegyhazi-^  show  that 
in  tuberculous  sinuses  examined  microscopically  the  effect  of  passive 
hyperemia  is  to  produce  an  increased  formation  of  connective  tissue. 
He  believes  that  while  phagocytosis  is  active  in  suppressing  any 
mixed  infection  present,  the  result  of  the  treatment  depends  upon  the 
walling  in  of  the  tuberculous  foci  by  the  coimective  tissue.  He  also 
pertinently  remarks  that  he  is  uncertain,  until  further  experiments 
have  been  carried  out,  whether  these  submerged  bacilli  are  eventually 
destroyed,  or  whether  a  trauma  may  set  them  free  at  a  future  date. 
The  l)andage  is  aj)])lied  al)out  the  tiiigh  or  arm  suHiciently  tight  to 
])roduce  a  bluish-red  coloration,  and,  as  a  general  rule,  should  remain 
in  place  for  one  hour  twice  daily.  This  may  be  decreased  if  found 
necessary  or  may  l)c  increased  to  two  hours  twice  daily  if  better 
results  are  obtained  by  tlie  longer  application.  Occasionally  it  may 
be  found  advisable  to  stoj)  the  hyperemia  for  a  few  days  if  the  con- 
dition remains  stationary.  Great  care  should  be  taken  of  the  part  of 
the  limb  where  the  bandage  is  being  apj)lied,  freipient  changes  of  the 
|)oint  of  ap|)lication  and  gentle  massage  with  (»ii  Ix'ing  advisal)le. 
\\hilc  c()nij)h'te  inunobilization  is  to  be  avoidt-d,  (lie  j)atient  should 
not  sul)jec(  (lie  limb  to  any  weight  or  strain,  particularly  in  the  early 
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stages.  Cold  abscesses  frequently  occur  and  must  he  opened  as  soon 
as  detected,  treated  by  the  suction  jjlasses  in  the  manner  described 
previously,  and  protected  from  contamination.  As  contra-indications, 
may  be  mentioned  commencino-  amyloid  disease,  advanced  phthisis, 
large  abscesses  fillino-  the  whole  joint,  faulty  position  of  the  joint 
with  bony  ankylosis,  and  "arthritis  tuberculosa  exsudativa" 
(hydrops).  Several  years  ago  Bier  claimed  88  per  cent,  of  cures  in 
the  hand  and  wrist,  72.7  per  cent,  in  the  elbow,  61.5  per  cent  in  the 
foot  and  ankle,  and  23  per  cent,  in  the  knee  condition.  The  cold 
abscesses  arising  from  Pott's  disease  of  the  vertebn^e  should  not  be 
subjected  to  suction  unless  it  is  absolutely  necessary  to  open  them, 
when  the  cups  may  be  used  to  prevent  mixed  infection. 

Gonorrheal  Arthritis.  This  disease  is  considered  one  of  the  most 
favorable  for  hyperemic  treatment,  not  only  because  of  the  good  result 
ultimately  obtained,  but  also  because  of  the  early  relief  of  the  excru- 
ciating pain  with  which  it  is  accompanied.  It  requires  considerable 
judgment  in  interpreting  whether  good  or  harm  is  resulting  and  the 
method  must  be  used  with  caution.  The  bandage  should  be  applied 
twice  in  the  twenty-four  hours  for  ten  or  eleven  hovu's  each  time,  and 
during  the  pauses  the  oedema  must  be  made  to  disappear  by  elevation 
and  gentle  massage,  at  which  time  the  effect  of  treatment  must  be 
carefully  scrutinized.  Distention  of  the  joint  with  pus  or  seropuru- 
lent  fluid  must  l)e  prevented  by  aspiration  followed  by  irrigation  with 
saline  solution.  Baetzner-*  rej)orts  40  cases  so  treated  in  Bier's 
clinic,  in  which  the  duration  of  the  condition  was  shortened,  pain 
promptly  relieved,  early  immobilization  obtained,  and  ankylosis 
prevented  in  all  the  cases.  Local  treatment  of  the  posterior  urethra, 
prostate,  etc.,  should,  of  course,  be  carried  out  at  the  same  time. 

Sufficient  information  is  given  in  the  preceding  paragraphs  to 
enable  the  practitioner  to  understand  the  principles  and  mode  of 
application  of  this  method  of  treatment.  Kspecial  emj)hasis  nnist 
again  be  laid  upon  the  dangers  which  may  occur  l)y  its  inchscriminate 
and  unskilful  use  in  acute  infections,  and,  on  the  other  hand,  praise 
must  be  given  in  no  stinted  manner  to  the  efforts  of  Bier  to  bring  the 
method  to  the  attention  of  the  medical  world.  For  sixteen  years 
he  has  persistently  advocated  the  use  of  hyperemia,  both  active  and 
passive,  and  now,  as  the  successor  to  von  IkM-gmann  at  Berlin,  he  is 
in  a  position  to  command  attention.  In  any  inflammatory  lesion 
where  exudate,  necrotic  or  plastic,  is  present,  or  whenever  bacterial 
invasion  of  the  tissues  re(|uires  to  be  checked,  the  method  is  of  more 
or  less  distinct  value  if  it  can  be  aj)])lied,  but  it  must  simply  be 
regarded  as  an  adjuvant  to  other  older  and  well-known  methods, 
and  not  as  a  panacea  for  all  ills. 
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PHILADELPHIA. 

Havixg  in  a  previous  paper^  discussed  the  etiology  and  pathology 
of  inguinal  hernia,  we  purpose  now  to  discuss  the  diagnosis  and 
surgical  treatment,  directing  attention  first  to  reducible  and  then  to 
irreducible  hernia. 

DiACiXOSis.  A  reducible  hernia  is  either  complete  or  incom- 
plete. If  it  descends  into  the  scrotum  in  the  male,  or  the  labium 
in  the  female,  it  is  a  complete  hernia.  If  it  remains  in  the  inguinal 
canal,  it  is  an  incomplete  hernia  or  bubonocele. 

There  are  a  few  things  that  may  l^e  confounded  with  an  incom- 
plete hernia.  No  doubt  a  retained  testis  and  hydrocele  of  the 
cord  are  the  two  conditions  most  likely  to  give  trouble.  If  the 
scrotum  be  examined  carefully  and  it  is  ascertained  that  the  two 
testes  are  where  they  should  be,  then,  of  coiu'se,  an  ectopic  testis 
is  eliminated.  If,  on  the  contrary,  one  is  al)sent,  the  diagnosis 
is  reasonably  clear. 

A  hydrocele  of  the  cord  may  easily  be  mistaken  for  a  hernia, 
yet  there  are  differential  signs  which  should  keep  one  from  gc^ng 
astray.  While  l^oth  hydrocele  of  the  cord  and  hernia  give  an 
impulse  on  coughing,  there  is  a  difference  in  the  character  of  the 
impulse.  In  hernia  the  impact  is  caused  by  a  more  or  less  solid 
body  coming  in  contact  with  the  finger.  It  will  vary  somewhat 
according  as  the  hernia  is  of  the  omentum  or  of  the  gut;  but  in 
either  event,  it  will  be  difi'erent  from  the  [)eculiar  impulse  given 
by  a  fiuid,  as  in  hydrocele  of  the  cord.  Then,  again,  hydrocele 
gives  fluctuation,  which  is  not  the  case  with  hernia.  Moreover, 
the  hydrocele  is  tense.  ])yriform  in  shape,  and  gives  evidence 
of  a  tightly  distended  sac,  which  again  is  not  the  case  with  hernia. 
Furthermore,  hydrocele  of  the  cord  is  far  more  common  on 
the  right  sitle  than  on  the  left.  This  is  also  somewhat  true  of 
hernia,  but  the  disproportion  is  not  so  great  as  it  is  with  hydrocele. 
Generally,  in  reducible  bubonocele  tlu>  lumor  disa])pears  when 
the  ])atient  is  in  the  nH-unilxMit  position.  Hydrocele  of  the  cord 
usually  does  not. 

In  a  comj)]ete  redu(il)h'  hernia  there  are  several  conditions  that 
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mav  with  difficultv  be  differentiated.  Tliose  most  likelv  to  give 
trouble  are  be  contjenitial  hydrocele,  varicocele,  and  varix  of  the 
saphenous  vein.  Congenital  hydrocele  is  undoubtedly  more  likely 
to  cause  difficultv  in  its  differentiation  than  anvthing  else.  In 
both  conditions  the  tumor  retluces  itself,  or  disappears,  when  the 
patient  lies  down;  there  is  also  an  impulse  on  coughing  in  both, 
but  the  impulse  is  due  to  a  more  or  less  solid  sul)Stance  in  hernia 
and  to  a  fluid  in  hydrocele;  there  will  be  fluctuation  in  a  hydrocele, 
Init  none  in  a  hernia.  The  one  crucial  test,  and  by  it  one  can  always 
differentiate  between  the  two,  is  that  while  both  tumors  disappear 
when  the  patient  is  in  the  recumbent  position,  if  the  finger  be  placed 
over  the  inguinal  ring  and  the  patient  instructed  to  stand  up,  the 
hernia  does  not  descend,  but  the  hydrocele  speedily  reappears, 
because  the  fluid  gets  pa!?t  the  finger,  whereas  the  more  solid  con- 
tents of  the  hernia  do  not. 

Varicocele  may  easily  be  confounded  with  hernia.  The  last 
two  cases  of  varicocele  operated  upon  by  one  of  us  were  diagnos- 
ticated as  hernife  by  competent  physicians.  Hernia  is  very  often, 
indeed  in  the  majority  of  cases,  on  the  right  side;  varicocele  is 
nearly  always  a  left-sided  affection.  ^Moreover,  varicocele  is  an 
affection  of  adolescence,  being  very  common  between  the  fifteenth 
and  twenty-fifth  years.  Hernia,  on  the  contrary,  is  common  in 
very  young  children  and  in  old  age.  Still,  however,  there  will  be 
many  hernife  encountered  in  young  men,  in  whom  varicocele 
is  frequent.  Both  disappear  when  the  patient  is  recumbent;  both 
tumors  give  a  distinct  impulse  on  coughing,  but  the  impulse  is 
different.  A  more  or  less  solid  substance  causes  the  impact  against 
the  finger  in  hernia,  whereas  varicocele  is  recognized  l)y  the  soft 
purring  made  by  the  blood  which  is  forced  through  the  vessels 
against  the  finger.  Then  again,  the  descent  of  a  hernia  can  be 
prevented  when  the  patient  is  erect  by  pressing  the  finger  over 
the  internal  ring  and  making  pressure.  The  return  of  the  vari- 
cocele, however,  cannot  thus  be  prevented. 

A  varix  of  the  saphenous  vein  might,  but  should  not  be,  mistaken 
for  an  inguinal  hernia,  though  it  is  very  often  mistaken  for  a  femoral 
hernia.  The  same  rule  applies  to  making  the  patient  lie  down, 
placing  the  finger  over  the  internal  ring,  and  asking  the  patient  to 
stand  erect.  The  hernia  dfjes  not  descentl,  whereas  the  varix 
speedily  reforms.  Again,  varix  of  the  saphenous  vein  nearly  alwavs 
is  accompanied  by  varicosity  of  other  veins  lower  down  in  the  leg. 
Hence,  if  one  only  examines  carefully,  there  should  be  no  trouiile 
in  differentiating  between  either  a  femoral  or  inguinal  hernia  and 
a  varix  of  the  saphenous  vein. 

As  difficult  as  it  may  be  to  recognize  reducible  hernia,  incomplete 
or  complete,  it  is  far  more  difficult  at  times  to  differentiate  between 
irreducible  hernia  and  other  conditions  which  oftentimes  simulate 
it.     The  condition  which  is  more  likelv  to  confound  one  than  anv- 
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thing  else  is  hydrocele.  A  large  numljer  of  cases  of  hydrocele  are 
treated  for  hernia,  and  vice  versa,  and  although  it  does  not  make 
so  much  difference  if  one  treats  a  hydrocele  for  a  hernia,  it  makes 
every  difference  if  one  inidertakes  to  do  for  a  hernia  wliat  is  often 
tlone  for  a  hydrocele.  Therefore,  we  must  be  able  to  differentiate 
between  these  two  conditions. 

The  swelling  in  a  hernia  begins  above,  in  the  inguinal  canal, 
and  descends  into  the  scrotum.  The  swelling  in  a  hydrocele  begins 
below,  in  the  tunica  vaginalis,  and  extends  upward.  The  testis 
in  a  complete  hernia  is  forced  to  the  bottom  of  the  scrotum.  In 
hydrocele  it  is  situated  posteriorly  and  at  the  junction  of  the  lower 
and  middle  thirds  of  the  scrotum.  A  hernia  gives  a  distinct  impulse 
on  coughing;  a  hydrocele  gives  no  impulse.  A  hernia  is  opaque 
to  lia'ht;  a  hvdrocele  is  more  or  less  translucent,  though  in  a  hvdro- 
cele  with  a  thick  sac  there  may  be  little  or  no  translucency.  A 
hernia  gives  no  fluctuation;  a  hydrocele  does  give  fluctuation. 
The  tumor  in  a  hernia  descends  well  into  the  scrotum  and  hangs 
down  straight  between  the  legs.  A  hydrocele  is  pyriform  in  shape 
and  stands  out  more  or  less  from  the  body. 

Another  condition,  one  that  we  should  place  next  to  hydrocele, 
which  may  give  trouble,  is  orchitis,  either  acute,  subacute,  or 
chronic.  The  exquisite  tenderness  and  other  local  evidences  of 
inflammation,  the  general  fever,  and  particularly  the  history 
of  the  case — that  is,  that  it  follows  either  trauma  or  infectious 
disease — ought  to  keep  one  from  making  an  error  in  differentiating 
between  hernia  and  orchitis.  In  the  subacute  or  chronic  varieties, 
however,  there  will  be  no  redness  of  the  skin  and  other  evidences 
of  local  inflannnation,  and  no  accompanying  systemic  fever;  hence 
the  difhculty  is  greater.  But  the  history  of  the  case,  there  having 
been  certain  predisposing  causes,  such  as  gonorrhcpa,  tuberculosis, 
or  sA'jihiiis,  will  largely  ])revent  a  mistake  in  diagnosis.  ^Moreover, 
the  testis,  when  enlarged,  nearly  alwavs  gives  pain,  oftentimes  a 
jx'culiar  nausea  and  faintness  which  follows  handling  the  organ, 
and  that  in  itself  is  most  suggestive.  Then,  there  is  no  impulse 
on  coughing  in  an  enlarged  testis;  there  is  always  an  impulse  in 
hernia. 

Another  conihtiou  whicii  might  be  mistaken  for  hernia  is  hema- 
tocele, or  blood  in  the  scrotum.  It  is  not  an  easy  mistake  to  make, 
and  we  believe  that  the  books  exaggerate  the  liability  to  err  in  thi> 
case.  The  history  of  a  hematocele  shows  that  it  is  nearly  alwavs 
sudden,  and  is  caused  by  a  blow,  a  kick,  or  trauma  of  some  kind. 
Therefore,  the  tumor  rapidly  forms,  and  in  addition  (here  will 
very  generally  be  an  aniounl  of  discoloration  of  the  j)art,  which  will 
at  once  enable  one  (o  iccogni/e  that  (here  is  i)lood  beneath  the  skin. 

In  an  irreducible  hernia  there  will  be  either  omentum,  intestine, 
or  i)otli,  retained  in  the  sac,  and,  moreover,  (he  contents  will  be 
j)reven(ed  from  re(nrning  (o  (he  abdomen  even  when  (he  pa(ieni 
lies  (low  n.  (hongh  an  atleinpt    is  made  (o  ell'ecl  reduction  by  taxis. 
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Adenitis  may  also  he  easily  coiifouiKled  with  irre(hicil)le  hernia. 
The  acute  variety  will,  as  a  rule,  liive  little  trouhle,  because  the 
ex(juisite  tenderness  of  the  inflamed  lymphatic  glands,  the  accom- 
panying redness  and  signs  of  inflammation,  the  systemic  fever, 
and  above  all,  the  history  of  the  case  showing  that  there  has  been 
acute  infectious  disease,  point  clearly  to  the  nature  of  the  affection. 
In  the  more  subacute  condition,  though,  particularly  in  tuberculosis, 
when  there  are  one  or  more  glands  fused  together,  one  might 
easily  make  a  mistake.  The  history  of  the  case;  the  fact  that 
one  can,  as  a  rule,  satisfy  one's  self  that  the  enlarged  glands  are  near, 
but  not  right  at  the  external  ring,  and  that  the  little  finger  can  be 
insinuated  into  the  inguinal  canal,  showing  that  it  is  empty  in 
adenitis,  whereas  it  will  be  occupied  by  the  sac  in  a  hernia,  should 
prevent  any  mistake.  It  must  be  remembered  that  the  neck  of  the 
sac  in  hernia  must  be  internal  to  the  spine  of  the  pubis,  whereas 
in  adenitis  the  enlarged  glands  will  nearly  always  be  to  the  outside 
of  the  external  ring. 

Another  condition  that  possibly  will  not  l)e  thought  of  is  lipoma, 
or  fatty  tumor.  The  dough-like,  inelastic  lipoma  at  times  may 
very  closely  simulate  an  irreducible  omental  hernia,  for  in  such  a 
hernia  we  have  the  same  kind  of  tissue  to  deal  with,  to  wit,  fat. 
The  lipoma,  however,  is  more  movable  and  situated  in  all  pro- 
bability more  or  less  remotely  from  the  inguinal  canal.  Its  very 
location  should  enable  one  to  recognize  that  it  is  a  lipoma  and  not 
a  hernia.  Then,  again,  lipomas  in  this  location  are  extremely 
rare;  hernife,  very  common. 

Another  condition  that  should  always  be  thought  of  is  cold 
abscess.  Cold  abscesses  point  very  frequently  at  the  inner  aspect 
of  the  thigh.  They  are  more  likely  to  be  confoiuided  with  a  femoral 
than  an  inguinal  hernia,  because  they  usually  point  below  Pou])art's 
ligament;  but  they  may  point  above  Poupart's  ligament,  and  then 
one  may  confound  them  with  an  irreducible  inguinal  hernia.  What 
is  the  dift'erence  between  them?  In  the  first  place  the  impulse  on 
coughing,  while  marked  in  both,  is  difl'erent  in  a  way.  The  hernia 
gives  an  impulse  due  to  a  more  or  less  solid  liody.  In  abscess  there 
is  fluid,  so  that  fluctuation  may  be  elicited,  whereas  in  hernia  it 
cannot  be  obtained. 

But  there  is  a  better  way  to  differentiate  between  them.  With 
the  patient  in  the  recumbent  position,  make  very  deep  pressure 
with  one  hand  over  the  lower  part  of  the  abdomen  and  with  the 
other  hand  palpate  the  swelling.  If  it  is  an  abscess,  the  fluid  will 
disappear.  It  does  not  disappear  into  the  abdominal  cavity, 
however,  but  passes  backward  and  upward  behind  the  peritoneum; 
and  then,  as  the  swelling  l)elow  is  manipulated  with  one  hand,  and 
that  in  the  loin  with  the  other,  a  decided  sense  of  fluctuation  is 
obtained,  which  at  once  indicates  that  the  two  commmiicate. 

There  is  also  another  way:  examine  carefully,  and  it  will  nearly 
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always  be  found  that  a  cold  aliscess  is  accompanied  l)y  disease  of 
the  bones,  showing  itself  either  as  spinal  curvature  or  disease  of  the 
ilium.  In  other  words,  a  cold  abscess  means  accompanying  disease 
of  the  bone  somewhere;  and  if  it  is  looked  for,  it  will  be  found. 

As  difficult  as  it  may  be  to  differentiate  between  the  foregoing 
conditions,  there  may  be  greater  difficulty  in  differentiating  between 
an  irreducible  inguinal  hernia  and  an  irreducible  femoral  hernia. 
In  a  stout,  fleshy  woman  the  diagnosis  is  especially  difficult  to 
make.  There  are  two  or  three  ways  by  which  the  two  conditions 
can  be  differentiated.  In  an  inguinal  hernia  the  tumor  appears 
above  Poupart's  ligament,  because  it  must  come  out  at  the  external 
abdominal  ring.  In  femoral  hernia  it  appears  below^  Poupart's 
ligament,  emerging  at  the  saphenous  opening,  But  while  that  is 
true,  the  hernia  in  the  femoral  variety  is  prevented  from  descending 
by  the  fascia  lata.  Therefore,  it  rolls  up  in  the  direction  of  least 
resistance,  and  soon  gets  above  Poupart's  ligament.  Even  so, 
one  can  tell  the  difference  if  one  is  careful.  Place  a  finger  on  the 
spine  of  the  pubis,  which  is  external  to  the  ring.  In  an  inguinal 
hernia  the  neck  of  the  sac  must  be,  and  can  only  be,  internal  to  the 
finger.  In  femoral  hernia  the  neck  of  the  sac  is  well  external  to 
the  finger,  and  at  times  may  even  be  pulled  out  almost  as  far  as  the 
spine  of  the  ilium.  A  third  test  is  made  by  examining  the  inguinal 
canal  with  the  finger,  which  is  inserted  into  it  throuoh  the  external 
ring.  In  femoral  hernia  the  canal  will  be  found  to  contain  only 
its  normal  contents,  either  the  spermatic  cord  in  the  male,  or  the 
round  ligament  in  the  female.  In  an  inguinal  hernia,  however, 
the  inguinal  canal  is  occupied  by  the  sac  and  hernial  contents. 

Having  thus  gone  over  the  most  important  diagnostic  considera- 
tions, we  will  now  discuss  the  several  varieties  of  hernia  whic-h  may 
be  confounded  one  with  another. 

By  an  obstructed  hernia  is  meant  one  in  whicli  the  function  of 
the  gut  is  interfered  with — and  in  a  vast  majority  of  instances  it 
is  the  large  gut  which  is  affected — the  intestine  being  distended 
with  more  or  less  hardened  feces.  What  will  be  the  symptoms 
of  obstructed  hernia?  All  the  signs  and  symptoms  of  irreducible 
hernia  in  the  first  place,  and  in  addition  thereto,  certain  signs  more 
or  less  characteristic  of  obstruction.  Thus,  nausea  will  nearly 
always  be  present  and  frequently  there  will  also  be  vomiting,  which, 
however,  is  easily  controlled  by  withholding  food.  In  other  woixls, 
the  patient  empties  the  contents  of  the  stomach,  so  that  if  food 
is  withheld,  vomiting  ceases.  There  is  more  or  less  pain  in  an 
obstructed  hernia.  The  pain,  however,  is  never  severe,  but  it  is 
a  more  or  less  general,  vague,  indefinable  sense  of  discomfort. 

There  is  an  impulse  on  coughing  in  an  obstructed  hernia,  yet 
it  is  difVereiit  from  the  impulse  of  irreducible  hernia.  It  is  slight, 
may  be  found  only  at  the  neck,  and  in  trying  to  elicit  this  sign  one 
should  dchciilcly  grasp  the  neck  of  the  hciiiia  and  ask  th(>  j)atient 
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to  cough,  when  an  impulse  Avill  be  feU.  Sometimes  this  is  the  only 
possible  way  that  one  can  differentiate  between  an  obstructed  and 
a  strangulated  hernia. 

There  will  be  constipation  in  an  obstructed  hernia,  but  the  con- 
stipation is  relative,  not  absolute.  The  lower  bowel  may  act  more 
or  less  spontaneously,  but  it  never  empties  itself,  only  allowing 
a  certain  portion  of  its  contents  to  pass.  There  will  always  be 
passage  of  gas,  however,  and  if  a  clear  history  of  this  can  l)e  elicited 
we  have  another  valuable  sign  which  tells  plainly  enough  that  the 
condition  is  obstruction  and  not  strangulation — if  we  except  the 
extremely  rare  variety,  Richter's  hernia. 

Now  as  regards  inflamed  hernia.  A  patient  has  an  irreducible 
hernia;  he  receives  a  blow,  a  kick,  or  he  falls,  for  instance,  astride 
the  riuig  of  a  ladder — in  other  words,  sustains  trauma.  There  will 
be  certain  signs  in  an  inflammed  hernia  that  one  would  not  expect 
in  either  irreducible  or  obstructed  hernia.  Manifestly,  the  pain 
will  be  greater,  and  it  will  be  local.  It  will  not  be  that  vague,  ill- 
defined,  general  pain,  characteristic  of  obstruction;  but  it  will  be 
largely  confined  to  the  inflamed  sac  and  its  contents.  The  hernia  will 
also  })e,  perhaps,  exquisitely  tender  to  the  touch,  and  if  the  tempera- 
ture be  taken,  it  will  be  found  that  the  patient  has  fever,  not  marked, 
but  an  elevation  of  a  dey-ree  or  a  deo'ree  aiid  a  half.  There  will 
also  be  an  impulse  on  coughing,  and  other  symptoms  that  will  l)e 
practically  the  same  as  in  obstructed  hernia. 

How  are  we  to  recognize  strangulated  hernia?  Of  all  hernia?, 
this  is  the  most  important  to  appreciate  and  treat  promptly.  An 
olistructed  hernia  may  cvu'e  itself,  an  inflamed  hernia  may  like- 
wise do  so,  but  a  strangulated  hernia  practically  never  does  so, 
and  deatii  results  without  surgical  intervention.  How  can  it  be 
diagnosticated?  In  the  first  place,  an  obstructed  hernia  borders 
closely  on  strangulation.  Hence  it  is  not  surprising  that  an 
obstructed  hernia  of  today  may  become  a  strangulated  hernia 
tomorrow.  In  other  words,  obstruction  merges  into  strangulation, 
because  the  hardened  feces  accumulate  in  the  distended  gut  and 
not  only  interfere  with  the  function  thereof,  but,  if  it  be  very  nuich 
distended  with  hardened  feces,  its  circulation  at  the  neck  may 
be  interfered  with  by  pressure,  and  when  both  function  and  circu- 
lation are  interfered  with  strangulation  ensues. 

As  soon  as  strangulation  takes  place  there  will  he,  as  a  rule, 
rather  pronounced  shock.  We  say  "as  a  rule"  advisedly,  for  the 
reason  that  we  do  not  believe  it  is  always  well  marked.  We  are 
satisfied  that  the  text-books  nearly  all  overemphasize  the  degree 
of  shock  present  in  strangulated  hernia.  Certainly  in  a  large 
percentage  of  the  cases  seen  by  one  of  us  there  was  no  shock  at  all. 
Shock  may  possibly  pass  away  before  the  physician,  especially  the 
surgeon,  is  called  in.  We  doubt  not  if  one  could  see  a  strangulaterl 
hernia  early,   as  soon  as  it  begins,   that   there  would  practically 
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always  be  more  or  less  evidence  of  shock.  It  is  easy  to  understand 
why  that  is  so.  Shock  manifests  itself  by  a  subnormal  temperature, 
weakened  pulse,  cold,  clammy  skin,  pale  countenance,  and  pinched 
features.  Almost  at  once  the  patient  begins  to  vomit — and  here 
the  character  of  the  vomiting  is  very  different  from  that  which  occurs 
in  obstructed  hernia.  It  is  projectile,  continues  in  spite  of  every- 
thing that  is  done,  the  patient  first  vomiting  the  contents  of  the 
stomach,  later  on  bile,  and  later  still  the  contents  of  the  intestines. 

There  will  be  a  peculiar  pain  about  a  strangulated  hernia.  It 
is  uncertain  and  variable,  at  times  so  great  as  to  be  accompanied 
by  marked  shock,  at  other  times  scarcely  present  at  all.  It  may 
be  steady  or  intermittent,  but  usually  is  intermittent  and  colicky 
in  character. 

Treatment.  We  will  consider,  first,  the  treatment  of  the  com- 
plications of  hernia.  The  first  is  irreducibility.  We  may  say 
in  general,  that  all  irreducible  hernife  demand  a  radical-cure  opera- 
tion, unless  there  are  distinct  contra-indications  to  any  operative 
procedure.  If  the  patient  be  very  old  and  the  hernia  very  large 
(more  frec[uently  the  case  in  umbilical  rather  than  inguinal  hernia), 
an  operation  may  be  exceedingly  dangerous.  Then,  again,  if  the 
patient  has  disease  of  the  kidneys,  or  other  organic  disease,  it  is 
better  not  to  operate,  but  to  be  content  with  supporting  the  hernia 
by  means  of  a  bag,  a  hinged-cup  truss,  or  other  suitable  appliance. 
But  without  such  complications  an  irreducible  hernia  invariably 
calls  for  an  operation,  because  of  the  fact  that  it  may  in  time  become 
inflamed,  obstructed,  or  strangulated. 

It  should  be  remembered  that  such  herniae  are  necessarily  exposed 
to  all  forms  of  traumatism  and  that  a  fall  or  blow  may  cause 
either  rupture  of  the  gut,  inflammation,  or  strangulation.  We 
have  known  rupture  of  an  irreducible  hernia  to  (X'cur  as  the  result 
of  the  kick  of  a  horse,  and  we  have  not  infrequently  seen  inflanuna- 
tion  excited  by  various  kinds  of  trauma,  particularly  by  ill-fitting 
and  injudiciously  worn  trusses.  So,  while  one  may  hesitate  to  per- 
form a  radical  cure  operation  for  a  reducible  hernia,  and  rightly 
so,  there  is  practically  no  choice  in  the  irreducible  variety.  The 
])atient's  safety  will  be  best  subserved  by  an  operation  in  which 
there  is  practically  no  danger.  Moreover,  his  comfort  will  be 
enormously  enhanced  thereby;  hence  it  is  vastly  more  important 
to  ()])(M-atc  upon  irreducible  than  upon  reducible  hernia*. 

The  next  complication  is  ()i)struction,  or  so  called  incarceration. 
How  is  it  to  be  treated?  In  the  first  place,  it  shonid  be  remembered 
that  obstruction  is  nearly  always  preceded  for  a  gn>atcr  or  less  time 
bv  irredn(ii)ility.  The  hernia  is  first  irreducible.  subse(|uently 
becoming  also  ohsfniclcd.  Therefore,  in  its  treatment  one  should 
have  in  mind  relief  to  the  obstruction,  and  not  overcoming  irreduci- 
l)ility,  because  that  is  ])ractically  impossible.  This  is  not  to  i)e 
done  bv  purgatives,  as   might   be   suj)])osed,  bnt    by  high    enemas 
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of  warm  olive  oil,  so  that  the  feces  may  he  softened,  and  in  this 
way  the  obstruction  overcome,  it  bein<>;  due,  as  a  rule,  to  hardened 
feces  in  the  sigmoid  or  some  other  portion  of  the  large  gut.  It 
is  only  after  the  large  intestines  have  been  moved  well  by  enemas 
that  purgatives  are  to  be  considered  at  all.  Even  then  a  non- 
irritating  purgative  such  as  castor  oil  is  indicated.  A  restricted  diet, 
consisting  of  food  with  little  residue,  is  of  the  utmost  importance 
if  food  is  to  be  given  at  all. 

Inflamed  hernia  is  to  be  treated  by  absolute  rest  in  bed  and  i)y 
local  applications,  either  hot  or  cold.  With  the  average  adult 
who  is  more  or  less  vigorous  cold  is  preferable  to  heat.  An  ice 
bag  over  the  hernia  gives  great  comfort  and  lessens  the  inflamma- 
tion. In  old  people,  how^ever,  cold  applications  are  of  questionable 
utility.  The  vitality  of  such  patients  is  below  par,  and  the  pro- 
longed or  injudicious  use  of  cold  applications  may  easily  cause 
gangrene  in  patients  of  advanced  age.  Therefore,  when  in  doubt 
as  to  whether  cold  or  hot  applications  should  be  used,  one  had  better 
decide  in  favor  of  the  latter.  They  should  be  changed  frequently, 
every  five  minutes,  so  as  to  get  the  best  possible  results.  In  addition 
to  local  applications,  enemas  may  be  employed,  as  in  obstructed 
hernia.  One  may  be  driven  to  give  what  one  would  hardly  think  of 
giving  in  an  obstructed  hernia,  that  is,  a  small  amount  of  opium  to 
relieve  pain. 

If  inflanunation  passes  on  to  strangulation,  or  if  there  is  doubt 
as  to  whether  or  not  strangulation  has  occurred,  the  safety  of  the 
patient  will  be  best  subserved  by  making  an  incision,  establishing 
drainage,  and  inspecting  carefully  the  condition  of  the  gut. 

We  will  finally  consider  the  most  important  of  all  accidents 
associated  with  hernia — strangulation.  There  are  two  ways  of 
treating  strangulated  hernia.  One  is  by  manipulation,  or  taxis, 
as  it  is  called;  the  second  is  by  herniotomy,  or  cutting  the  constric- 
tion and  relieving  the  imprisoned  gut.  The  usual  method  is  to 
employ  taxis  in  practically  all  strangulated  hernia^  before  resorting 
to  herniotomy.  Formerly,  this  practice  was  well  nigh  universal; 
in  pre-antiseptic  days  it  was  used  far  more  extensively  than  it  is 
at  the  present  time,  because  of  the  mortality  following  herniotomy. 
There  is,  however,  a  growing  tendency  with  many  surgeons  to 
esteem  lightly  the  value  of  taxis;  moreover,  its  dangers  are  manifest, 
and  if  employed,  it  should  only  be  to  a  very  limited  extent.  In 
certain  ca.ses  taxis  should  not  be  employed  at  all;  thus,  if  the 
hernia  was  previously  irreducible,  it  is  manifestly  absurd  to  u.se 
taxis,  for  if  irreducible  before  it  became  strangulated,  it  would  be 
impossible  to  reduce  it  with  strangulation  superadded. 

Then,  again,  if  the  hernia  has  been  strangulated  for  some  hours, 
particularly  if  it  be  a  small,  tense  hernia,  the  danger  of  attempting 
to  reduce  it  by  taxis  is  very  great  indeed,  since  taxis,  however 
delicately   made   and   however   skilletl    the   surgeon   employing   it, 
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may  cause  the  gut,  already  softened  by  inflannnation  and  tlistended 
by  feces  and  gas  within,  to  ruptm-e;  this  accident  would  almost 
certainly  be  lethal.  If  the  hernia  has  been  strangulated  for  some 
hours,  taxis  would  be  not  only  futile,  but  positively  dangerous. 
This  is  true  of  all  hernia?,  but  it  is  especially  true  of  a  small,  tense, 
femoral  hernia. 

How  often  does  taxis  succeed  in  reducing  a  strangulated  hernia? 
In  thirty  years'  experience  one  of  us  has  reduced  but  one  undoubtedly 
strangulated  hernia  by  taxis.  Many  others  which  were  thought 
by  those  in  attendance  to  be  strangulated,  but  which  in  reality 
were  not,  have  been  reduced.  The  idea  that  one  gets  from  reading 
text-books  as  to  the  value  of  taxis  is  absolutely  wrong,  and  in  the 
judgment  of  modern  surgeons  it  is  to  be  employed  with  the  utmost 
caution,  if  at  all,  and  only  in  well-selected  cases. 

There  are  certain  accidents  that  may  follow  taxis.  In  the  first 
place  a  loop  of  intestine  which  is  nipped  tightly  at  the  neck  and 
distended  with  gas  may  very  easily  rupture,  just  as  a  tightly  dis- 
tended rubber  bag  may  burst  when  incautiously  pressed  upon. 
Second,  reduction  en  masse  may  follow.  By  this  is  meant  that 
an  injudicious  attempt  at  reduction  has  resulted  in  both  sac  and 
contents  being  pushed  back  into  the  abdominal  cavity,  but  that 
the  constriction  Avhich  is  causing  the  strangulation  is  unrelieved. 
In  other  words,  although  the  tumor  disappears  into  the  alidomen, 
the  symptoms  of  strangulation  continue,  and  it  is  evident  that  the 
constriction  was  within  the  sac,  and  consequently  has  not  been 
relieved.  In  such  circumstances  the  patient  dies  unless  abdominal 
section  is  performed.  Third,  the  gut  may  be  so  injured,  although 
not  ruptured,  at  the  time  it  goes  back  into  the  abdominal  cavity, 
that  as  a  result  of  such  bruising  and  the  inflannnation  which  follows, 
there  is  subsequently  a  perforation  of  the  gut,  which  necessarily 
means  a  fatal  })eritonitis.  One  of  us  has  personal  knowledge  of 
a  case  in  which  spontaneous  rupture  of  the  intestine  occurred  a 
week  after  reduction  by  taxis.     This  was  demonstrated  at  autopsy. 

Taxis  should  never  be  employed  until  the  consent  of  the  patient 
for  a  herniotomy  has  been  obtained,  in  the  event  of  it  proving 
fruitless.  The  relaxation  following  an  anesthetic  is  necessary 
for  a  successful  attempt  at  taxis.  Should  such  an  attempt  prove 
unsuccessful,  as  it  generally  will,  it  is  manifestly  unwise  to  allow 
the  patient  to  come  from  under  the  anestlietic  before  resorting  to 
herniotomy.  Taxis,  if  employed  at  all,  should  not  be  continued 
more  than  five  minutes.  If  successful,  and  the  hernia  is  an 
enterocele,  it  disaj)pcars  into  the  abdomen  with  an  audible 
gurgling  sound,  indicating  reduction.  If  an  epiplocelc,  there  is 
no  noise,  but  a  gradual  disappearance  of  the  swelling. 

The  best  way  to  employ  taxis  is  gently  to  grasp  the  neck  of  the 
sac  Ix'tween  (he  (huinb  and  index  finger  of  die  Irff  hand,  and  then, 
widi   die  diuinb,  index,   and  middle   (in<i-(M-s  of  (he  ri(/lif  IkukI,   the 
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fiUKlus  or  cxpaiidiMl  portion  of  the  swolling  is  gently  nianipuhited. 
At  first  it  is  pnlled  upon  for  the  purpose  of  (hsengaiiing  tlie  neck. 
Afterward  it  is  carefully  coni])ressed  so  as  to  displace  feces  and 
gas,  thereby  reducing  the  volume  of  the  hernia,  so  that  the  imprisoned 
gut  and  omentum  may  escape. 

Herniotomy.  By  herniotomy,  or,  as  it  is  sometimes  called, 
kelotomy,  is  understood  cutting  the  constriction  and  replacing 
the  damaged  gut  or  omentum,  if  they  are  in  proper  condition,  into 
the  abdominal  cavity. 

There  is  little  danger  in  the  procedure,  scarcely  more  than  in  a 
simple  radical-cure  operation;  but  the  condition  of  the  patient 
and  hernial  contents  is  very  different,  and  this  explains  the  mortality. 
If  the  operation  is  delayed,  as  is  so  often  the  case,  owing  first  to  a 
belated  diagnosis,  and  second,  to  procrastination  on  the  part  of 
the  physician,  the  mortality  is  necessarily  great.  If  performed 
after  twelve  hours,  such  damage  to  the  intestine  will  have  ensued 
that  the  mortality  is  not  less  than  25  per  cent.  If  done  after  twenty- 
four  hours,  the  mortality  is  50  per  cent.  Therefore,  the  one  thing 
to  have  in  mind  is  to  operate  as  soon  as  possible  after  the  diagnosis 
is  made.  If  a  case  is  seen  during  the  day,  the  sun  should  never 
be  allowed  to  set  before  the  operation  is  done.  If  seen  at  night, 
even  though  it  be  in  the  "wee  sma'  hours  of  morn,"  the  sun  should 
never  be  allowed  to  rise  before  relief  is  given. 

Technique.  The  incision  should  be  made  above  and  parallel 
with  Poupart's  ligament — in  other  words,  over  the  neck,  where  the 
strangulation  in  all  pro})ability  exists,  and  not  low  down  in  the 
scrotum.  In  the  first  place,  one  can  get  at  and  relieve  the  con- 
striction better;  in  the  second  place,  the  field  of  operation  is  a  more 
aseptic  one. 

Cut  carefully  down  until  the  sac  is  reached,  it  being  recognized 
without  difficulty  by  its  lustre  and  the  arborescent  arrangement  of 
its  bloodvessels.  It  should  not  be  difficult  to  differentiate  between 
the  thin  sac  above  and  the  intestine  beneath,  as  the  latter  is  thick, 
softer,  darker  in  color,  velvety  to  the  touch,  and  wanting  in  the 
larger  bloodvessels  found  in  the  sac.  If  in  doubt,  delicate  palpation 
will  usually  elicit  fluctuation  beneath  the  sac,  due  to  f^uid  almost 
invarial)ly  present.  In  certain  cases  of  doubt,  a  h}'podermic  needle 
may  be  used  most  judiciously,  being  introduced  in  a  slanting  direc- 
tion, so  as  to  avoid  probal)le  injury  to  the  gut  beneath. 

The  sac  having  been  identified,  it  is  to  be  freely  laid  open  to  the 
extent  of  the  superficial  wound.  Fluid  at  times  escapes,  and  its 
color,  odor,  and  general  appearance  indicate  fairly  well  the  con- 
dition of  the  imprisoned  bowel.  If  clear  and  free  from  odor,  the 
probability  is  that  little  damage  has  resulted.  If  the  strangulation 
has  lasted  several  hours  and  the  constriction  is  tight,  the  fluid  may 
be  more  or  less  brownish,  or  dark  colored,  and  contain  flakes  of 
lymph.     Even   so,    the   chances   are   still   favorable.     If,   however, 
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the  fluid  \)v  verv  thick,  <Uirk  and  ill-smeUing,   it  i.s  suggestive  at 
least  of  inipeuthng,  if  not  actual,  gangrene. 

The  next  step  is  cutting  the  constriction.  In  inguinal  and 
umbilical  hernia  this  can  be  done  in  two  ways:  (1)  From  without 
inward;  (2)  from  within  outward.  Although  the  latter  method 
has  been,  and  still  is,  very  generally  practised,  it  is  less  safe  for 
several  reasons  than  cutting  from  without  inward.  The  latter  has 
the  advantage  of  being  done  deliberately  under  the  eye.  Therefore, 
damage  to  the  gut  is  unlikely.  If  the  constriction  is  cut  from 
below  upward,  the  distended  and  inflamed  bowel  may  be  easily 
punctured  by  either  the  grooved  director  or  knife  as  they  are  intro- 
duced ])eneath  the  constriction.  We  consider  this  an  important 
step  in  the  operation  of  kelotomy  and  insist  that  the  constriction 
both  in  inguinal  and  umbilical  hernia  should  always  be  cut  from 
without  inward,  for  not  only  is  the  bowel  less  endangered  thereby, 
but  there  is  consideralily  less  risk  from  hemorrhage.  One  is  open, 
the  other  subcutaneous  surgerv.  Unfortunatelv,  the  old  method 
of  cutting  from  within  outward  must,  for  anatomical  reasons, 
necessarily  obtain  in  femoral  hernia. 

The  onlv  vessels  endangered  in  strangulated  inguinal  hernia 
are  the  deep  epigastric  artery  and  vein.  These  will  be  avoided 
by  cutting  the  constriction  in  a  direction  parallel  to  the  vessels, 
that  is  to  say,  directly  upward.  True  it  is  that  one  could  safely 
cut  externally  in  indirect  hernia,  internally  in  direct  hernia,  but 
as  it  is  simply  impossible  to  say  definitely  in  every  case  that  the 
herm'a  is  either  the  one  or  the  other,  the  constriction  should  l)e  cut 
in  a  direction  equally  safe  for  both. 

^\^lere  will  the  constriction  usually  be  found?  It  is  most  fre- 
quently at  the  external  ring.  We  desire  to  emphasize  this  fact, 
as  many  of  the  older  writers  insisted  too  much  upon  the  proliability 
of  the  strangulation  being  at  the  internal  ring. 

The  constriction  having  been  relieved,  the  appearance  of  the 
strangulated  loop  of  intestine  at  once  improves  both  in  color  and 
temperature.  In  truth,  a  deep  mahogany  or  rose  color  may  (piickly 
pass  away  as  soon  as  arterial  blood  is  allowed  to  enter  and.  pari 
passu,  the  venous  blood  to  e.scape.  With  a  change  in  appearance 
will  be  a  return  to  the  normal  temperature.  Before  relief  of  the 
strajigulation,  the  gut  is  cold  and  clanuny.  If  both  color  and 
tem})crature  quickly  ini})r()ve,  there  is  little  risk  in  returning  the 
extruded  bowel  to  the  al)dominal  cavity.  Per  contra,  if  after  waiting 
ten  minutes  or  longer,  the  bowel,  though  improving  somewhat, 
still  remains  discolored,  dull,  lustreless,  and  its  temperature  sub- 
normal, there  is  at  least  a  (|uestion  as  to  its  viability;  therefore, 
if  it  is  to  be  returned  to  the  abdominal  cavity,  it  should  i)e  anchored 
at  the  internal  ring  by  placing  a  catgut  suture  through  its  mesentery, 
.so  that  in  ca.se  of  subsetjuent  ])erforation  it  may  break  r.rfrniaUff, 
and  not  into  the  .ibdoniinal  cn\  i(v.      .\  belter  |)Ian,  in  our  judgment. 
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i.s  to  leave  the  herniated  bowel  outside  of  the  cavity  and  to  apply 
hot  salt  solution  fre(|uently  for  twenty-four  hours.  This  not  only 
favors  its  vitality,  but  certainly  lessens  the  danger  of  general  peri- 
tonitis. 

If,  after  waiting  a  reasonable  length  of  time,  there  is  no  apparent 
improvement  in  the  bowel;  in  other  words,  if  gangrene  has  already 
occurred,  or  the  bowel  is  in  such  a  softened  seminecrotic  state  as 
to  make  one  certain  that  it  would  be  dangerous  to  return  it  to  the 
abdominal  cavity,  two  courses  are  open  to  the  surgeon:  (1)  Resec- 
tion of  the  gangrenous  portion,  followed  by  end  to  end  anastomosis, 
or  closure  of  the  proximal  and  distal  en.ds  with  lateral  anastomosis; 
(2)  estaV)lishment  of  an  artificial  anus. 

Resection  is  ideal,  more  in  consonance  with  surgical  principles, 
and  if  the  condition  of  the  patient  is  good,  the  operator  of  more 
than  average  skill,  and  he  has  competent  assistants,  it  should  be 
first  considered. 

If,  as  is  frequently  the  case,  the  patient  is  much  reduced  on 
account  of  prolonged  vomiting,  shock,  and  absorption  of  ptomaines, 
so  formidable  a  procedure  as  resection  of  the  intestine  and  restora- 
tion of  the  continuity  of  the  alimentary  tract  may  be  out  of  the 
([uestion.  In  such  circumstances,  the  safety  of  the  patient  will 
prol)ably  be  best  subserved  by  making  an  artificial  anus  temporarily, 
hoping  to  close  it  later  on.  There  are  two  ways  of  doing  this.  First, 
cut  the  constriction,  pull  down  the  intestine,  excise  the  gangrenous 
portion,  and  suture  both  the  proximal  and  distal  ends  to  the  skin. 
Another  plan  is  to  incise  the  intestine  so  as  to  let  the  gas  and  feces 
escape  without  cutting  the  constricting  l)and.  In  this  way,  soiling 
of  the  peritoneal  cavity  is  prevented,  as  gas  and  feces  readily  escape 
externally. 

Very  recently,  one  of  us  did  this  with  success  in  a  feeble  old 
lady  nearly  eighty-seven  years  of  age,  who  for  years  had  suffered 
from  a  large  irreducible  epiplocele.  Strangulation  eventuated, 
being  superinduced  l)y  the  descent  and  nipping  of  a  portion  of  the 
iliiun;  it  having  lasted  from  Tuesday  morning  until  Friday  at 
3  A.M.,  the  time  of  our  visit  and  operation,  gangrene  of  course, 
was  to  be  expected.  Both  omentimi  and  bowel  were  gangrenous. 
The  former  was  resected,  a  piece  larger  than  a  fist  being  removed. 
The  condition  and  extreme  age  of  the  patient  not  warranting 
resection  and  reestablishment  of  the  continuity  of  the  intestinal 
tract,  an  artificial  anus  was  estal)lished  by  incising  the  gut  and 
making  free  drainage.  To  protect  the  cavity  against  infection 
the  constriction  was  not  cut.  All  symptoms  of  strangulation  were 
at  once  relieved,  there  being  no  further  vomiting  or  pain. 

Inasmucli  as  it  is  impossible  to  say  whether  or  not  the  gangrene 
lias  extended  l)eyond  its  apparent  limits  and  aboir  the  constriction, 
this  is  necessarily  surgery  in  the  dark  and,  as  a  rule,  not  to  be 
recommended. 
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There  are  many  reasons  why  an  artificial  anus  should  not  be 
estabhshed,  except  it  be  as  a  dernier  ressort.  In  the  first  place, 
the  thought  of  it  is  always  one  of  repugnance  to  both  patient  and 
friends.  Next,  it  presupposes  the  danger,  discomfort,  and  loss 
of  time  incident  to  a  second  operation.  F'urthermore,  if  the  herniated 
l)owel  be  the  jejunum  or  upper  ileum — not  infrequently  the  case — 
the  patient  must  rapidly  fail  from  malnutrition.  We  now  appre- 
ciate the  important  role  the  upper  intestine  plays  in  digestion  and 
that  the  stomach  largely  receives  and  prepares  food  for  assimilation 
in  the  intestines  below. 

In  spite,  however,  of  the  natural  and  surgical  reasons  for  not 
making  an  artificial  anus,  the  condition  of  the  patient,  his  environ- 
ment, and  the  w^ant  of  the  best  surgical  assistants  may  make  it 
necessary.  AMiat  is  best  for  one  case  is  certainly  worse  for  another, 
(rood  surgical  judgment  must  be  shown,  and  nowhere  in  surgery 
does  the  personal  equation  count  for  so  much. 

Assuming  a  favorable  case,  one  in  which  the  bowel  regains  its 
normal  condition  after  the  constriction  is  relieved,  herniotomy 
should  always,  when  practicable,  be  supplemented  by  a  radical 
cure.  It  is  only  a  cjuestion  of  ten  minutes  longer  under  the 
anesthetic,  and  it  eliminates  all  further  dangers  from  the  hernia. 
It  should  be  carried  out  according  to  one  of  the  approved  methods, 
Bassini's  being  preferred. 

The  after-treatment  of  patients  who  have  had  strangulation  is 
of  the  greatest  importance.  Vomiting  has  been  so  persistent  that 
the  thirst  of  such  patients  is  well-nigh  unquenchable.  Therefore, 
water  should  be  given  in  moderation  as  soon  as  the  patient  comes 
out  of  the  anesthetic.  Before  he  has  done  so,  continuous  entertv 
clvsis  should  be  l)egun.  Not  only  is  thirst  relieved  in  this  way, 
but  the  kidneys  and  skin  are  made  more  active,  thereby  eliminating 
poisonous  products  which  have  been  absorbed.  A  little  highly 
concentrated  broth,  albumin  water,  or  milk  may  be  given  by  the 
stomach  as  soon  as  they  are  likely  to  be  retained. 

The  bowels  should  be  allowed  to  act  spontaneously,  which  they 
will  usually  do  within  twenty-four  hours.  Should  such  be  not  the 
case,  an  enema  may  be  given.  Purgatives  by  the  mouth  are  danger- 
ous, and  should  not  be  given,  lest  by  their  drastic  action  they  cause 
damage  to,  or  even  perforation  of.  the  bowel. 

In  the  somewhat  rare  form  of  Richter's  hernia,  we  think,  on  the 
whole,  that  an  artifit-ial  anus  would  generally  be  indicated,  for  the 
symptoms  of  strangulation  are  not  so  severe,  and,  therefore,  such 
cases  will  have  lasted  several  days  in  all  ])robability  before  they 
come  to  operation.  Hence  they  will  not  be  in  a  condition  for  resec- 
tion with  a  restoration  of  the  contimiity  of  the  alimentary  c-anal, 
and  an  artificial  anus  is  both  easily  and  fjuickly  established.  It  is, 
moreover,  likely  to  be  followed  by  spontaneous  closure  unless  the 
kiuicklc  of  gangirnous  inlestine  is  large. 
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Having  considered  the  treatment  of  irreducible,  obstructed, 
inflamed,  and  strangulated  hernia;,  we  will  now  state  frankly  our 
views  concerning  the  treatment  of  the  most  common  varietv — 
reducible  hernia. 

The  treatment  is  either  mechanical  or  operative.  AMiile  not 
denying  the  advantages  and  indications  for  mechanical,  or  truss, 
treatment,  in  well-selected  cases,  we  wish  to  state  most  positively 
oin-  belief  that  it  is  the  treatment  for  the  exceptional,  not  the  average 
case.  In  other  words,  it  is  our  opinion  that  mechanical  treatment 
should  onlv  be  used  when  there  is  some  jrood  contra-indication  to 
operation.  We  say  this  for  two  reasons:  (1)  On  account  of  the 
uncertainty  and  the  potential  dangers  of  truss  treatment;  (2) 
because  the  operative  treatment  is  practically  free  from  danger 
and  almost  invariably  successful.  We  believe  that  during  the  last 
decade  there  has  been  a  very  decided  change  in  professional  senti- 
ment concerning  the  value  of  mechanical  treatment,  and  that  trusses 
are  being  used  very  much  less  frequently  than  during  the  time  when 
the  radical  cure  operation  was  less  satisfactory  than  it  is  at  present. 

Young  infants,  and  very  old  people,  especially  those  with 
Ijronchitis,  arteriosclerosis,  disease  of  the  kidney,  diabetes,  etc., 
should  usually  be  treated  by  mechanical  rather  than  operative 
means.  All  others  should,  as  a  rule,  be  promptly  submitted  to  oper- 
ation. It  seems  utterly  incongruous  at  the  present  time  to  advise 
a  young  adult,  a  middle  aged  man  or  woman,  or  even  one  in  the 
youth  of  old  age,  to  wear  a  truss  rather  than  to  submit  to  an  opera- 
tion having  a  mortality  so  small  as  to  be  negligible,  and  results 
almost  invariably  satisfactory. 

Even  those  who  fear  a  general  anesthetic  can  be  operated  upon, 
cocaine  or  other  local  anesthetic  being  used. 

Our  operations  in  young  children  have  been  imiformly  successful, 
and  we  do  not  hesitate  to  advise  a  radical  cure  after  two  years  of 
age,  and  oftentimes,  and  for  good  reasons,  sooner.  Few  mothers 
have  the  time,  the  intelligence,  and  the  patience  to  get  the  best 
results  from  mechanical  treatment.  If  such  treatment  is  to  be 
carried  out  imperfectly,  it  is  worse  than  none  at  all.  We  have  not 
found  any  more  difficulty  in  securing  primary  union  after  operations 
in  childhood  than  we  have  in  adult  life. 

Believing,  therefore,  that  too  much  attention  is  still  given  me- 
chanical treatment,  we  shall  say  nothing  concerning  the  different 
varieties  of  trusses,  their  applications,  etc. 

Operative  Treatmext.  Interesting  as  it  would  l)e  to  begin 
with  the  first  operation  for  the  radical  cure  of  hernia,  following  it 
by  all  of  the  various  steps  and  advances  which  have  l^een  made  in 
the  evolution  of  the  perfected  operation  of  today,  we  hardly  think 
it  would  subserve  any  useful  purpose  at  this  time.  Many  errors 
were  made  by  those  introducing  new  methods,  largely  on  account 
of  faultv  anatomical  conclusions,     ^^'hile  not  inclined  to  discredit 
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the  efforts  of  earlier  workers  in  this  Hue,  it  must  in  all  candor  be 
said  that  no  great  advance  was  made  until  the  introduction  of 
the  operation  of  Bassini  in  1889. 

The  principal  features  of  this  method  contemplate  separation 
of  the  cord  in  the  male,  the  round  ligament  in  the  female,  from  the 
sac;  high  ligation  of  the  sac;  removal  of  the  sac;  suture  of  the 
conjoined  tendon  or  internal  oblique  and  transversalis  muscles 
a])ove  to  the  deep  shelving  of  Poupart's  ligament  below,  by  which 
a  new  floor  is  made  for  the  canal;  transplantation  of  the  cord,  and 
suture  of  the  external  oblitjue  muscle  over  the  transplanted  cord. 
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Fk;.  1.-  Sliowing  tlie  liernia  presenting  at  tlie  external  abdominal  ring  after  llie  skin  ami 
fascia  have  been  (livi<le(l  and  the  aponeurosis  of  the  external  oblique  muscle  exposed.  (Draw- 
iiiR  made  from  sketclies  taken  at  Dr.  Rodman's  clinic,  Medico-Chirurgical  Hospital.) 

In  short,  the  inguinal  canal  is  reconstructed  (Figs.  I,  2,  3,  4, 
and  ').)  Some  of  the  above  steps  had  l)e(Mi  adopted  I)y  various 
operators,  l)ut  with  indilVcrent  success.  All.  or  iu>aii\  all,  of  tlicm 
are  e.s.sential. 

There  are  some  excellent  surgeons  who  still  I'ctain  ilie  sac.  bu( 
nearly  all  who  do  have  a  ditferent  method  of  (lis|)osing  of  it.  It 
.seems  to  us  that  it  should  always  l)e  removed,  and  that  its  retention, 
whatever  may  be  done  with  it,  constitutes  a  disiinct  menace. 

The  princij)les  which  Bassini  advocated  and  caused  to  i)e  acceptetl 
throughonf  the  civilized  world  had  been,  it  is  true,  followed  and 
advocated  in  (h«'  main  by  Marcy,  and  perhaps  others.  \\  lnl(>  the 
very  best  results  have  been  iind  iire  btMug  obtaintul  i)y  Ba.ssini's 
oj)eriilion,  there  is  undeniably  a  growing  tendency  among  many 
oj)er;itors    not    to    transpliint     the    coi'd    in    e\t'ry    case     (Fig.    0). 
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Fin.  i2. — The  inguinal  canal  is  about  to  be  opened  by  an  incision  made  in  the  groove  of 
a  director  which  has  been  passed  through  the  external  abdominal  ring.  The  structure  to 
be  divided  is  the  aponeurosis  of  the  e.xternal  oblique  muscle.  (Drawing  made  from  a  sketch 
taken  at  Dr.  Rodman's  clinic,  Medico-Chirurgical  Ho.spital.) 


Fig.  3.^ — The  sac  of  the  hernia  has  been  opened,  the  contents  reduced,  and  the  sac  separated 
from  the  spermatic  cord.  (Drawing  made  from  sketches  taken  at  Dr.  Rodman's  clinic, 
Medico-Chirurgical  Hospital.) 
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Fig.  4. — Showing  Bassini's  method  of  radical  cure.  The  lower  margin  of  the  internal 
oblique  muscle,  together  with  some  of  the  transversalis,  has  been  sutured  to  the  slielving 
margin  of  Poupart's  ligament.  The  spermatic  cord  will  be  placed  upon  the  new  floor  thus 
formed.  (Drawing  made  from  sketches  taken  at  Dr.  Rodman's  clinic,  Medico-Chirurgical 
Hospital.) 


Fi«:.  .5.— 
mutic  cord. 
Hospital.) 


Showing  the  aponeurosis  of   the  external  obliqtie  muscle  sutured  over  the  sper- 
( Drawing  made  from  a  sketch  taken  at  Dr.  Rodman's  clinic,  Medico-Chirurgical 


RODMAX,    BONNEY:    IXfJUIXAL    HERXIA 


205 


It  is  our  belief  that  transplantation  of  the  cord  has  been  followed 
by  such  uniformly  good  results  that  it  remains  to  be  shown  that 
it  is  vnnecessari/. 

During  the  last  five  years  we  have  in  many  instances  omitted 
this  step  of  the  operation,  and,  so  far  as  we  know,  without  recur- 
rence of  a  single  hernia.  At  the  same  time,  we  have  operated  on  a 
very  much  larger  number  of  cases  in  which  the  cord  was  trans- 
planted with  the  most  gratifying  results.  Clearly,  the  cord  should 
not  be  transplanted  when  the  hernia  is  accompanied  by  a  retained 
testis,  inasmuch  as  the  cord  is  alreadv  too  short. 


Fig.  6. — Showing  the  internal  oblique  and  transver-salis  sutured  to  the  shelving  margin 
■)f  Poupart's  ligament  without  transplantation  of  the  spermatic  cord.  (Drawing  made 
from  sketches  taken  at  Dr.  Rodman's  clinic,  Medico-Chirurgical  Hospital.) 

The  frequent  association  of  ol)lique  inguinal  hernia  and  retained 
testis  is  well  known.  Usually  it  is  quite  easy  to  bring  down  the 
testis  (especially  if  the  method  of  Bevan  be  employed),  and  to 
tran.splant  it  into  the  .scrotum.  The  former  practice  of  sacrificing 
the  organ  is  rarely  justifiable  now,  as  it  is  surprising  how  these 
very  small,  seemingly  imperfect,  testes  develop  and  thrive  when 
brought  down  into  the  scrotum  where  they  are  relieved  from  pres.s- 
ure  and  constant  irritation.  We  have  operated  on  a  number  of 
these  cases  with  the  utmost  satisfaction.  The  operation  of  Bevan 
is  much  the  best. 

Only  a  few  weeks  ago  it  was  the  privilege  of  one  of  us  to  re- 
examine a  boy  of  seventeen  years  upon  whom  he  had  operated  for 
retained  testis  eight   years   previously.     At    the   present   time  the 
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transplanted  organ  is  cjuite  as  large  as  its  fellow.  At  the  time 
of  the  operation,  when  he  was  nine  years  old,  the  testis  was  ill- 
developed  and  situated  high  up  in  the  inguinal  canal.  In  truth, 
it  was  so  small  antl  the  cord  so  short,  that  the  father  of  the  boy, 
himself  a  physician,  doul)ted  the  wisdom  of  the  attempt  to  save  the 
organ,  and  would  have  been  better  pleased  had  castration  been 
performed.  He  continued  to  be  pessimistic  as  to  the  outcome, 
and  would  so  express  himself  at  our  meetings  for  several  years 
subsequent  to  the  operation.  He  now  informs  us  that  with  the 
onset  of  puberty  the  testis  began  to  enlarge,  became  firmer  to  the 
touch,  and  showed  decided  evidence  of  awakening.  It  is  needless 
to  say  that  he  is  delighted  with  the  result. 

One  of  us  has  had  other  cases  cjuite  as  satisfactory  since  beginning 
to  operate  upon  these  patients  more  than  twenty  years  ago.  We 
think  it  necessary,  and  invariably  do  so,  to  follow  such  transplanta- 
tion by  a  radical  cure  for  hernia.  The  two  conditions  are  fre- 
quently, if  not  usually,  associated.  Further,  the  patients  in  whom 
hernia  has  not  developed  are  certainly  more  than  ordinarily  pre- 
disposed to  it  on  account  of  the  long  dilatation  of  rings  and  canal 
by  the  misplaced  testis. 

It  is  our  belief  that  too  much  has  been  written  concerning  the 
lial)ility  of  retained  testes  to  undergo  sarcomatous  change,  and 
for  this  reason  demanding;  castration.  Twentv  vears  a";o  one 
of  us  was  of  this  opinion,  having  seen  one  such  case,  and  being- 
influenced  by  the  literature  of  that  day;  hence  he  advised  removal 
of  one  or  two  retained  testes,  believing  that  they  were  without 
function  and  a  perpetual  menace  to  life  itself.  We  have  advised 
and  practised  transplantation,  however,  in  every  case  presenting 
itself  during  the  past  fifteen  years. 

More  important  than  the  (juestion  of  transplantation  of  the 
cord  are  the  ones  of  securing  primary  union  and  the  use  of  absorb- 
able sutures.  In  order  to  secure  asepsis,  we  believe  it  almost  indis- 
pensably necessary  for  operator  and  assistants  to  wear  rubber 
gloves.  Hemorrhage  should  be  carefully  arrested,  lest  a  hematoma 
form  iuid  thus  further  the  liability  to  infection. 

If  the  veins  of  the  cord  are  enlarged,  we  do  not  hesitate  to  resect 
them,  and  have  done  so  in  a  fairly  large  mnnber  of  cases.  In  a 
few  instances  a  hydrocele  has  developed  after  this  procedure, 
but  we  have  never  witnessed  what  others  have  seen,  namely,  atrophy 
of  the  testicle. 

In  addition  to  the  j)rin<'iples  eml)odi('d  in  the  Bassiui  procedure, 
we  employ  in  all  direct,  and  in  many  indirect  hernij€,  transj)lantation 
of  the  anterior  sheath  of  the  rectus  nuisde,  and  believe  it  to  be  a 
most  useful  step  (Fig.  7).  'rrans])lantation  of  the  substance  of 
the  rectus  nuiscle  is  not  cmploytMl  as  a  routiiu^  j)rocedure.  In 
operating  uj)on  a  large  congenital  liiM-nia  in  an  adult  whose 
iiiyiiinal    canal    was    nreativ    widenetl,    one    of    us    reeeullv    turne(l 
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down  a  portion  of  the  muscle,  too'ether  with  its  anterior  slieath, 
in  the  manner  shown  in  Fig.  8,  and  then  sutured  the  superficial 


Fig.  7. — Transplantation  of  the  sheath  of  the  rectus  muscle.     (Drawing  made  from 
a  sketch  taken  at  Dr.  Rodman's  clinic,  Medico-Chirurgical  Ho.spital.) 


Fig.  8. — Showing  a  method  of  transplanting  a  portion  of  the  rectus  mu.Tle  as  well  as  its 
sheath.     (Drawing  made  from  a  sketch  taken  during  an  operation  by  Dr.  Bonney.) 
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fascia  to  the  cut  margin  of  the  rectus.  It  was  hoped  that  this 
procedure  would  lend  additional  strength  to  the  reconstructed 
canal  even  though  the  transplanted  muscle  atrophied. 

In  congenital  hernia  a  tunica  vaginalis  testis  may  be  formed  in 
the  manner  shown  in  Fig.  9. 

If  the  muscles  are  very  much  attenuated  or  stretched,  over- 
lapping, or  the  so-called  imbrication  in  the  manner  indicated  in 
Fig.    10,   is  practised.     We  believe   this  step   one  of  the  decided 


Vie.  9. — Showing   a  method  of   inuking  ;i  tunica   vaginalis   in   cases  of   congenital   scn>tal 
hernia!^.     (Drawing  made  from  a  sketch  taken  during  an  operation  by  Dr.  Bonney.) 


advances   made    in   recent   years.     First    introduced    by    Andrews, 
of  Chicago,  it  has  been  variously  modilied  by  many  operatoi-s. 

We  also  preserve  and  make  use  of  tiie  cremaster  muscle.  In 
two  direct  and  one  indircci  iieruiu'  which  recurred  after  the  ordinary 
Bassini  procedure,  with  transplantation  of  the  cord,  we  re-operated 
successfully  by  transplantation  of  the  sheath  of  the  rectus.  These 
and  two  others  are  the  only  five  recurrences,  so  far  as  we  know, 
in  more  than  eight  lumdnMl  operations  f(ir  inguinal  liernia.  That 
other  j>atients  have  sutlered  recurrences  we  do  not  doulit,  but  they 
have  not  reported  themselves  to  us.  We  are  reasonably  sure, 
however,  llial  no  recurrence  has  taken  ])lace  in  any  of  our  private 
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patients,  all  of  whom  liave  been  followed  and  traced.  Xo  attempt 
has  been  made  to  ft)llow  np  ward  cases  operated  in  the  several 
hospitals  with  which  we  are  connected. 

There  has  been  no  mortality  from  the  operation.  One  case 
was  lost  after  an  operation  for  a  large  nml)ilical  hernia  in  a 
stout  woman  who  weighed  two  hundred  and  fifty  pounds.  Death 
occurred  at  the  end  of  three  weeks  when  the  patient  was  about 
ready  to  leave  for  her  home.  She  died  one  morning  about  three 
o'clock  after  an  illness  of  a  few  moments.  Death  was  evidently 
due  to  emljolism.  Many  such  cases  have  been  reported,  as 
embolism  seems  to  be  somewhat  more  closely  associated  Avith  hernia 
than  would  appear  reasonable. 
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Fig.  10. — Show-ing  overlapping  of  the  aponeurosis  of  the  external  oblique  muscle  from 
above  downward.  The  upper  sutures  are  inserted  from  without  inward.  (Drawing  made 
from  sketches  taken  at  Dr.  Rodman's  clinic,  Medico-Chirurgical  Hospital.) 


Formerly,  for  instance,  fifteen  years  ago,  we  believed  it  necessary 
to  keep  patients  in  bed  four  weeks,  but  an  increasing  confidence 
in  the  operation  has  caused  us  to  shorten  the  interval  until  now 
we  think  a  fortnight  in  bed  long  enough.  "We  never  advise  that  a 
truss  or  elastic  belt  be  worn.  We  do,  liowever,  insist  that  a  rather 
firm  spica  bandage,  made  of  flannel,  applied  over  a  compress  of 
gauze,  be  worn  for  several  weeks  after  the  patient  gets  out  of  l)ed. 
Such  support  n()t  only  secures  the  comfort  of  the  patient,  but  we 
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])elieve  is  a  safeguard  aoainst  ret-iirrence.  Wound  healing  does 
not  take  place  with  the  same  rapidity  and  certainty  in  all  cases. 
Therefore,  it  seems  to  us  that  this  precaution  should  be  taken. 

Double  Hernia.  Not  infrequently  .  patients  present  them- 
selves with  a  hernia  on  both  sides,  and  it  becomes  a  cjuestion  as  to 
whether  one  or  both  sides  shall  be  operated  on.  As  the  duration 
of  the  operation  for  radical  cure  does  not,  as  a  rule,  consume  more 
than  ten  or  fifteen  minutes,  there  is  no  reason  why  both  sides  should 
not  be  operated  at  the  same  time.  It  is  our  invariable  custom 
to  follow  this  plan,  and  in  addition  not  infrequently  perform  an 
appendectomy,  circumcision,  or  radical  cure  for  varicocele,  should 
such  operation  be  necessary.  Little  is  added  to  the  danger  of  the 
operation  either  from  the  anesthetic  or  shock  if  the  procedure  is 
completed  within  an  hour. 

In  cases  in  which  a  general  anesthetic  seemed  contra-indicated, 
we  have  also  operated  with  entire  satisfaction  under  spinal  anesthesia 
or  cocaine  used  locally.  We  do  not  believe  with  some,  however, 
that  this  operation  shoukl  usually  be  done  under  local  anesthesia, 
as  the  time  is  prolonged  and  the  dangers  of  wound  infection  pro- 
portionately increased. 

One  of  us  has  operated  under  spinal  anesthesia  in  quite  a  number 
of  cases  with  perfect  satisfaction,  and  do  not  hesitate  to  make  use 
of  it  when  there  are  contra-indications  to  general  anesthesia.  There 
are  times  when  we  have  found  it  very  convenient  to  have  the  co- 
operation of  the  patient  and  to  have  him  cough  or  strain  at  the 
desirable  moment.  For  the  same  reason  we  often  employ  spinal 
analgesia  in  operations  on  the  rectum,  and  find  it  most  helpful. 
One  of  us  has  performed  a  radical  cure  for  hernia  and  then  sutured 
both  external  and  internal  sphincters  of  the  rectum  (which  were 
cut  by  a  farmer's  falling  astride  a  pitchfork)  under  one  injection 
of  stovaine.  Notwithstanding  the  fact  that  more  than  an  hour  was 
necessary  to  do  the  hernia  operation  and  then  carefully  to  suture  first 
the  internal  and  then  the  external  s])hincters,  the  entire  operation 
was  painless.  Had  it  not  been  for  the  cociperation  of  the  patient, 
it  would  not  have  been  possible  to  suture  the  internal  sphincter 
muscle  so  well.  Incontinence  of  feces,  wliich  was  complete  before* 
operation,  was  entirely  and  at  once  relitncd. 
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THE  DIAGNOSIS  OF  CANCER  OF  THE  INTESTINES. ' 
By  William  Fitch  Cheney,  M.D., 

PROFESSOR    OF    THE    PRINCIPLES   AND    PRACTICE   OF    MEDICINE    IN    THE    COOPKR    MKDICAL 
COLLEGE,    AND   PHYSICIAN  TO   LANE   HOSPITAL,    SAN   FRANCISCO. 

l.\  considering  the  cause  of  any  chronic  digestive  disorder,  cancer 
can  never  be  left  entirelv  out  of  account.  It  is  always  a  possibihty 
in  any  patient  over  thirty  years  of  age;  always  the  most  likely 
explanation  in  any  patient  over  forty;  and  never  can  be  eliminated 
from  the  calculation  until  after  all  the  evidence  has  been  obtained 
and  carefully  weighed.  But  cancer  is  not  equally  distributed  through- 
out the  digestive  tract.  In  fact,  it  exhibits  a  decided  partiality  for 
some  regions  and  a  decided  neglect  for  others,  so  that  a  knowledge 
of  this  peculiarity  aids  us  if  we  can  trace  the  origin  of  the  symptoms 
to  a  certain  organ  or  a  certain  region  in  the  abdominal  cavity.  With 
stomach  symptoms  predominant,  cancer  is  particularly  to  be  borne 
in  mind  in  any  chronic  case,  for  the  great  frequency  of  cancer  of  the 
stomach  can  never  be  forgotten.  But  with  intestinal  symptoms 
the  striking  ones,  cancer  is  less  prominent  in  the  diagnostic  pos- 
sibilities, because  the  intestinal  tract  is  so  much  less  frequently 
the  site  of  malignant  disease.  Furthermore,  in  the  long  distance 
between  the  pylorus  and  the  anus  certain  parts  are  much  more 
susceptible  than  others  to  cancer,  so  that  within  the  intestinal  tract 
the  part  to  which  the  symptoms  point  again  helps  us  to  determine 
the  probability  that  cancer  exists.  About  this  probability  of  cancer 
in  different  parts  of  the  intestine,  as  well  as  about  the  evidence  that 
speaks  for  the  disease  in  each  part,  one  must  think  very  carefully 
if  an  earlv  accurate  diagnosis  is  to  be  made,  for  onlv  earlv  diagnosis 
makes  surgical  cure  a  probability. 

A.  Cancer  of  the  Duodenum.  This  is  a  very  rare  site  for 
malignant  disease.  Nevertheless,  the  symptoms  produced  when 
the  disea.se  does  occur  are  so  striking  that  the  interpretation  ought 
to  be  ea.sy.  Like  cancer  elsewhere  in  the  body,  the  growth  here 
produces  such  general  manifestations  as  anemia  antl  cachexia,  pain 
and  often  a  palpable  tumor;  the  pain  and  tumor  are  usually  located 
in  the  upper  right  quadrant  of  the  abdomen,  more  accurately  in  the 
right  hypochondrium  and  epigastrium.  In  addition,  certain  sjjecial 
.symptoms  arise,  according  to  the  part  of  the  (hiodeiunn  involved. 
Boas  classifies  duodenal  growths  with  reference  to  the  biliary  papilla 
into  three  varieties:  (1)  Suprapapillary,  (2)  circumpapillary 
(3)  infrapapillarv. 

1.  In  suprapd pillar u  cancer,  no  localizing  symptoms  arise  until 
stenosis  of  the  bowel  results.    As  soon  as  stenosis  occurs,  the  .symp- 

'  Read  at  a  meeting  of  the  Nevada  State  .Medical  Society,  at  Goldfield,  Nevada.  October 
5,  1909. 
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toms  and  signs  become  those  of  stenosis  of  the  pylorus,  with  dilated 
stomach,  and  it  is  usually  impossible  to  decide  clinically  whether 
the  cancer  originated  at  the  pylorus  or  below  it.  In  such  a  case — 
with  general  symptoms  of  cancer,  such  as  anemia,  cachexia,  and  loss 
of  weight;  w'ith  localizing  symptoms,  such  as  pain  and  a  palpable 
tumor  in  the  right  hypochondrium ;  with  special  symptoms,  such  as 
food  retention  and  repeated  vomiting  of  stagnating  contents;  and 
the  physical  signs  of  dilated  stomach,  such  as  tumor,  peristaltic 
wave,  succussion  splash  and  the  proof  of  food  retention  by  the 
stomach  tube — a  diagnosis  of  cancer  at  the  pylorus  would  almost 
certainly  be  made,  and  in  most  instances  it  would  be  correct,  because 
of  the  much  greater  frecjuency  of  cancer  there  than  in  the  supra- 
papillary  portion  of  the  duodenum. 

2.  Circumpapillary  cancer  furnishes  a  new  and  prominent  symp- 
tom— jaundice;  with  anemia,  cachexia,  and  loss  of  weight  as  before; 
tumor  in  the  right  hypochondrium;  but  less  pain  as  a  rule  and 
less  of  the  former  gastric  manifestations.  Jaundice  is  progressive 
and  ultimately  profound;  and  the  symptoms  characteristic  of  this 
condition  become  the  predominant  ones.  Differentiation  from 
malignant  disease  originating  in  the  common  duct,  or  in  the  head  of 
the  pancreas,  or  in  the  lower  portion  of  the  liver,  would  in  such  a 
case  be  practically  impossible.  ]\Iinute  points  of  difference  can  be 
cited,  but  speaking  from  the  view-point  of  these  other  conditions,  the 
distinguishino;  marks  are  of  little  real  value. 

3.  lufrapapillari/  cancer  introduces  still  other  characteristic 
symptoms  and  signs  into  the  clinical  picture.  Stenosis  of  the  duo- 
denum below  the  papilla  leads  to  stasis  of  the  bile  and  pancreatic 
juice,  their  regurgitation  into  the  stomach  and  their  rejection  from 
the  body  by  vomiting.  There  is  a  large  epigastric  distention  due 
to  dilatation  not  only  of  the  stomach  but  of  the  duotlenum  above 
the  point  of  obstruction;  copious  vomiting  of  dark  brown  material 
resembling  bile,  neutral  or  alkaline  in  reaction  and  responding  to 
chemical  tests  for  bile;  the  presence  in  the  fasting  stomach  in  the 
morning  of  quantities  of  this  same  fluid,  even  though  the  organ  has 
been  carefully  washed  out  the  night  before;  and  stools  that  are 
white  and  lacking  in  l)ile.  This  combination  of  symptoms  and 
signs  corresponds  to  no  other  condition  exactly,  though  it  resembles 
most  closely  acute  dilatation  of  the  stomach,  and  at  first  may  be 
nn'staken  for  it.  The  persistence  of  the  symptoms;  the  develo])- 
nient  of  a  tumor  in  the  epigastrium;  the  absence  of  bile  from  the 
stools;  and  the  occurrence  of  increasing  cachexia  and  malnutrition 
should  serve  to  identify  the  case  as  one  of  duodenal  cancer. 

After  all,  two  facts  afford  us  consolation  when  we  consider  the 
diHiculties  and  uncertainties  of  diagnosis  in  duodenal  cancer; 
(1)  that  cancer  in  tliis  j)art  of  tlie  bowel  is  extremely  rare;  and  (2) 
that  all  the  conditions  res«Mnbling  it  closely  and  causing  the  confu- 
sion in  decision,  demand  operation  for  relief,  and  no  fatal  mistake 
can  l)c  made  by  advising  surgical  intervention  when  in  doubt. 
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B.  Cancek  of  THE  jEjUNU^r  AND  Ileum.  According  to  all  ob- 
servers, cancer  is  rare  in  the  ileum  antl  still  more  rare  in  the  jejunum. 
The  whole  of  the  small  intestine  seems  singularly  exempt  from 
attack,  as  compared  with  the  stomach  above  and  the  colon  and 
rectum  below.  It  is  fortimate  that  this  is  so,  for  the  jejunum  and 
ileum  particularly  are  difficult  of  investigation  and  their  ailments 
hidden  from  observation.  Cancer  in  this  part  of  the  bowel,  as 
elsewhere,  causes  anemia,  cachexia,  and  malnutrition;  with  localizing 
symptoms,  such  as  attacks  of  colic,  alternating  constipation,  and 
tliarrhcra,  sometimes  hemorrhages,  but  nothing  to  point  to  the 
small  intestine  ratlier  than  the  large  as  the  site  of  the  disease.  Even 
when  a  tumor  is  palpable,  as  it  most  often  is  not,  we  have  no  positive 
way  of  determining  its  site.  But  in  such  a  discouraging  condition 
of  affairs  it  again  is  a  comfort  to  reflect  that  cancer  in  the  small 
intestine,  at  least  below  the  duodenum,  is  almost  never  found,  not 
only  by  the  clinician,  but  also  by  the  surgeon  and  the  pathologist. 

C.  Cancer  of  the  Colon.  Beyond  the  ileocecal  valve  the 
incidence  of  cancer  rapidly  increases,  and  we  come  into  the  presence 
of  a  lesion  fairly  common.  To  prove  that  this  is  not  merely  an 
individual  experience,  the  statistics  collected  by  Brill"  are  convincing, 
for  he  found  that  out  of  3,563  cases  of  intestinal  cancer  reported 
by  various  observers,  only  89,  or  2.5  per  cent.,  were  in  the  small 
intestine.  NothnageP  records  that  out  of  343  cases  of  carcinoma  of 
the  intestine  discovered  during  twenty-four  years  among  the  autopsy 
material  of  the  Pathological  Institute  of  the  General  Hospital  in 
Vienna,  only  17  were  in  the  small  intestine — less  than  5  per  cent. 
In  the  investigation  of  any  case  suspected  to  be  intestinal  cancer, 
we  start,  therefore,  with  the  probabilities  all  against  a  growth  above 
the  ileocecal  valve.  As  with  all  diagnosis,  our  data  here  are  o})tained 
from  two  sources — subjective  and  objective  evidence — the  patient's 
story  and  our  own  observations. 

I.  The  Subjective  Evidence.  The  clinical  history  of  cancer 
of  the  colon  is  based  largely  upon  increasing  obstruction  of  the 
bowel  caused  by  the  growth;  and  the  symptoms  are  mainly  those  of 
stenosis.  The  three  complaints  most  often  heard  are  of  increasing 
constipation,  flatulent  distention,  and  recurring  attacks  of  colic. 
Each  of  these  is  of  great  importance,  but  none  alone  is  sufficient  to 
cause  more  than  suspicion ;  while  even  the  coincidence  of  all  three 
does  not  afford  certainty  without  the  other  data  furnished  by  various 
methods  of  examination. 

1.  Increasing  Consti'pation.  This  is  usually  the  first  symptom 
to  attract  the  patient's  attention.  Previously  regular  about  daily 
defecation,  he  gradually  comes  to  re(|uire  the  aid  of  laxatives; 
these  gradually  fail  to  act;  the  constipation  grows  more  and  more 

-  Amer.  .Toub.  Med.  Sci.,  1904,  rxxviii.  824. 

'Diseases  of  the  Intestines  and  Peritonetini,  Ndtlin-igel's  Ijicyclopetlia,  p.  413. 


214  cuexey:  cancer  of  the  intestines 

(jl).stiiiate;  the  patient  finds  the  greatest  difficuhy  about  getting  the 
bowels  to  move  at  all;  and  at  last  there  occurs  complete  occlusion. 
The  following  case  illustrates  this  very  common  history: 

Case  I. — A  man,  aged  fifty-six  years,  was  seen  in  June,  1907. 
His  chief  complaint  was  obstinate  constipation.  This  had  l)egun 
five  or  six  years  before,  gradually  increased  in  severity,  and  had  Ijeen 
worse  for  the  last  year  than  ever.  For  six  months  he  did  not  have 
a  voluntary  passage,  and  had  taken  all  sorts  and  kinds  of  physic  in 
increasing  doses,  more  and  more  l)eing  recjuired  to  produce  any 
effect.  Recently  he  had  become  "run  dowm,"  weak,  easily  tired  by 
exertion,  and  had  lost  ten  pounds  in  weight.  He  had  no  pain  until 
the  last  month  before  he  sought  advice,  but  during  that  time  recur- 
ring attacks  of  what  he  called  "the  gripes."  Over  the  left  side  of  the 
abdomen,  in  the  course  of  the  descending  colon,  there  were  found 
numerous  discrete  lumps,  movable  and  not  tender,  evidently  retained 
feces.  No  other  tumor  was  palpable.  Operation  revealed  a  malig- 
nant growth  involving  the  sigmoid  flexure  and  descending  colon, 
hard  and  firmly  adherent,  too  extensive  for  removal.  The  patient 
died  a  few  months  later. 

2.  Flatulent  Distention.  This  by  itself  is  by  no  means  a  sign  of 
cancer  of  the  colon.  In  fact,  it  more  often  means  something  else. 
^Yhen  persistent,  it  almost  iiivarial)ly  means  the  retention  of  fecal 
masses  in  the  colon,  and  disappears  most  certainly  after  a  brisk  purge. 
The  danger  is  that  the  diagnosis  will  not  go  beyond  this  fecal  reten- 
tion, and  that  the  cause  of  it  will  be  overlooked,  particularly  if  chronic 
constipation  is  associated,  this  a])parently  explaining  both  the  fecal 
accumulation  and  the  flatulent  distention.  The  following  case 
shows  how  flatulence  may  be  practically  the  only  symptom  and  how 
cancer  of  the  colon  may  for  months  give  little  other  sign  of  its  presence. 

Case  U. — A  man,  aged  sixty-two  years,  first  consulted  me  in 
December,  1900,  complaining  tliat  he  awakened  every  morning  early 
with  a  feeiiuir  of  distention  and  tijihtness  in  his  abdomen.  This  so 
amioyed  him  that  he  always  had  to  rise  and  stir  about;  but  as  soon 
as  his  bowels  moved,  and  gas  was  passed  freely,  he  had  no  further 
trouble  during  the  day.  'i'his  difliculty  had  been  going  on  every 
morning  for  months.  Otherwise  he  felt  well,  and  had  no  comjjlaint 
to  make.  He  was  a  very  large,  rather  corpulent  man.  florid  and 
apparently  in  perfect  health.  There  had  been  no  loss  of  weight.  The 
alxlominal  examination,  repeatedly  made,  was  always  negative 
as  regards  tumor  or  tenderness,  but  the  bowels  were  always  found 
distended  witli  gas.  'I'hey  moved  regularly  every  day,  and  various 
laxatives  advised  only  caused  diarrluea  and  cramps,  but  did  not 
prevent  the  flatulent  (listention.  l^'inally.  in  .\pril,  1907.  after  taking 
castor  oil  one  evening,  violent  pains  were  set  up.  and  continued  all 
iiiglil.  'V\\v  next  morning  the  abdomen  was  found  greatly  distended, 
rigid,  and  tender;  the  \n\\sv  rapi<lly  grew  irregular  and  weak,  and  in 
a  few  hours  the  patient  died.    Autoi)sy  showed  a  rent  in  the  ascending 
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colon  near  the  liepatic  flexnre,  with  e.scaj)e  f)t'  a  hiri;e  (|uantity  of 
feces  into  the  ])eritoneal  cavity,  and  a  mxhilar  carcinomatous  con- 
striction, annuhir,  hard,  and  practically  occhidino-  tiic  lumen,  just 
beyond  the  rent. 

3.  Recurring  Attacks  of  Colic.  These  do  not  always  occur. 
^^^len  they  do,  they  are  usually  associated  with  alternating  con- 
stipation and  tliarrhcea.  The  howels  for  a  time  are  very  ohstinat;' 
and  refuse  to  respond  to  laxatives;  then  comes  a  sharp  attack  of 
colic,  with  diarrhoea  and  profuse  discharges.  This  is  followed  by 
another  period  of  constipation,  terminating  sooner  or  later  in  colic 
and  diarrh(ca.  In  the  interval  between  attacks  there  is  usually  no 
pain  at  all.  Such  a  history  does  not  necessarily  mean  cancer  of  the 
colon,  but  it  does  mean  stenosis  of  the  large  bowel,  fecal  accumu- 
lation, increased  peristalsis  due  to  mechanical  irritation,  and  empty- 
ing of  the  retained  contents.  Ultimately  the  time  arrives  when  the 
stenosis  cannot  be  overcome  by  these  more  violent  waves  of  colicky 
peristalsis,  and  complete  intestinal  obstruction  occurs,  and  possibly 
rupture  of  the  bowel,  as  in  the  case  last  reported. 

4.  Finally,  certain  symptoms  expected  in  the  clinical  history  of 
cancer  elsewhere  nuist  not  be  looked  for  in  cancer  of  the  colon  until 
very  late,  and  their  absence  must  not  mislead.  There  is  usually 
no  loss  of  weight  in  consequence,  and  nutrition  is  l)ut  little  distu.rbed. 
The  patient  does  not  complain  of  weakness  or  exhaustion.  There 
may  be  no  noticeable  anemia  or  cachexia,  and  the  appearance 
continues  to  be  that  of  health.  Pain  is  usually  al)sent,  except  during 
the  attacks  of  colic.  In  fact,  before  the  development  of  marked 
mechanical  interference  with  the  lumen  of  the  bowel,  cancer  of  the 
colon  gives  little  sign  of  its  presence,  and  it  is  not  until  late  in  its 
history,  when  metastases  to  other  organs  have  already  occurred,  and 
operative  interference  is  practically  useless,  that  the  disease  is  usually 
discovered. 

II.  l^E  Objective  Evidence.  This  includes  all  that  can  be 
found  out  about  cancer  of  the  colon  by  various  methods  of  examina- 
tion. These  methods  comprise  physical  examination  of  the  abdomen, 
examination  with  the  .r-rays,  and  examination  of  the  feces  and  of  the 
blood. 

1.  Physical  Examination  of  the  Abdomen.  The  whole  object 
of  this  is  to  discover  whether  or  not  a  tumor  is  palpable,  and  if  it  is 
found,  to  ascertain  whether  it  is  really  a  growth  arising  from  the 
colon,  (a)  When  no  tumor  is  found,  the  diagnosis  of  cancer  of  the 
colon  nevertheless  cannot  be  .set  aside,  for  the  annular  carcinoma, 
encircling  the  bowel  with  a  ring  of  hard,  sclerotic  tissue,  may  be 
absolutelv  incapable  of  detection  h\  pal})ation  through  the  abdominal 
wall,  particularly  if  the  wall  is  thick  with  fat  or  if  the  intestines  are 
constantly  distended  by  gas,  as  in  Case  II.  Or,  the  tumor  may  be 
so  situated  that  it  is  inaccessible  for  palpation,  as  beneath  the  liver 
or  other  intestiiial  coils.     But  repeated  attempts  sjionld  be  made  to 
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discover  a  tumor,  before  a  deci.sion  is  reached  that  it  does  not  exist, 
and  under  special  conditions,  as  well  as  under  ordinary  ones — for 
instance,  after  free  purgation  with  castor  oil  and  fasting  for  twenty- 
four  hours,  or  in  a  hot  bath  to  relax  the  abdominal  walls,  or  under 
anesthesia,  (h)  AMien  a  tumor  is  found,  there  are  no  characteristics 
that  positively  identify  it  as  connected  with  the  colon.  In  size,  it 
may  be  very  small  or  very  large.  In  consistence,  it  is  usually  very 
hard  and  cartilaginous,  but  so  are  cancerous  growths  within  the 
abdomen  arising  from  other  organs.  In  form,  it  may  be  irregular 
and  nodular,  or  rounded  and  smooth.  In  sensitiveness,  it  is  usually 
tender  to  pressure,  and  may  be  extremely  so;  but,  on  the  other  hand, 
it  may  be  handled  without  causing  any  pain  at  all.  In  mobility,  it 
usually  can  be  freely  carried  about  within  the  abdomen  by  the 
examining  hand;  but  if  adhesions  have  formed,  fastening  the  tumor 
to  some  adjacent  organ  or  to  the  abdominal  wall,  it  becomes  quite 
fixed,  and  immobility  of  a  tumor,  therefore,  does  not  negative  the 
fliagnosis  of  cancer  of  the  colon.  As  regards  position,  it  may  be 
found  in  any  part  of  the  abdomen. 

In  the  absence  of  any  distinguishing  characteristic  on  palpation, 
to  assure  the  diagnosis  of  cancer  of  the  colon,  other  means  of  physical 
examination  must  be  employed  for  identification  and  other  pos- 
sibilities must  be  eliminated.  The  colon  should  be  inflated  with  air, 
to  determine  the  relation  of  the  tumor  to  the  bowel.  Castor  oil  and 
high  enemas  should  be  employed  to  prove  that  the  tumor  is  not 
fecal.  The  stomach  should  be  inflated,  and  a  test  meal  given  to 
learn  whether  the  tumor  is  possibly  gastric.  The  kidneys  should 
be  catheterized  if  the  slightest  doubt  exists  as  to  whether  the 
tumor  is  renal.  A  blood  count  will  help  to  prove  that  the  tumor  is 
not  splenic.  Percussion  and  palpation  with  the  patient  in  difl'erent 
positions  will  usually  show  when  the  tumor  is  hepatic — such  as  a 
Uiedel's  lobe.  Finally,  the  employment  of  the  other  methods  of 
diagnosis,  presently  to  be  described  for  cancer  of  the  colon,  will 
greatly  aid  in  the  identification. 

As  an  instance,  however,  of  the  possibilities  for  error  when  a 
tumor  is  fqund,  the  following  case  is  significant: 

Case  III. — A  woman,  aged  forty-five  years,  was  seen  in  con- 
sultation in  October,  1000,  on  account  of  dragging  pain  in  the  right 
side  of  the  abdomen  and  back;  she  had  lost  slightly  in  weight,  was 
constipated,  and  had  symptoms  of  (lysj)epsia.  In  the  right  upjier 
abdomen  a  tumor  was  found,  corrcsj)()M(hiig  in  size.  shaj)e,  and 
location  to  a  proliij)se(l  kidney.  She  was  examined  dnring  her  illness 
by  seven  difl'erent  piiysicians  and  surgeons,  who  all  agreed  that  she 
had  a  prolapsed  kidney,  the  only  question  being  whether  the  kidney 
was  likewise  diseased.  It  was  finally  decided  that  the  organ  was 
tuberculous,  niiiiniy  on  the  testimony  of  a  pathologist  who  claimed 
to  have  foimd  tubercle  bacilli  in  the  urine,  an<l  that,  therefore,  the 
kidney  sjiould  be  removed.     At  the  ojieration  it  was  fomid  that  the 
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tumor  was  a  cancer  of  the  ascending  colon,  and  that  the  kidney 
was  in  normal  position  and  perfectly  sound.  The  growth  was 
removed,  but  the  patient  died  a  few  months  later  from  recurrence. 
2.  Examiimtio)!  by  the  X-rays.  When  this  method  of  diagnosis 
has  been  desired,  I  have  always  referred  my  cases  to  someone  expert 
in  its  use,  for  the  making  of  the  plates  and  for  the  interpretation 
of  their  meaning.  I  have,  therefore,  asked  my  associate.  Dr.  Charles 
M.  Cooper,  who  has  charge  of  the  a--ray  department  at  Lane  Hospital, 
and  whose  experience  is  very  large,  to  outline  the  method  and  its 
value  in  cancer  of  the  colon.  He  writes  as  follows:  "In  the  early 
diagnosis  of  cancer  of  the  colon  the  a'-rays  are  of  little  or  no  assistance. 
It  is  only  after  obstructive  symptoms  have  developed  that  we  can 
hope  to  show  the  delay  point  in  the  passage  of  the  bismuth  meal. 
Even  then  the  interpretation  is  subject  to  fallacies,  and  must  only 
be  given  special  significance  when  in  agreement  with  the  clinical 
deductions.  The  demonstration  of  the  nature  of  the  obstructive 
agent  presents  still  more  difficulties.  It  is  probable,  however,  that  a 
comparison  of  radiograms  of  the  bismuth-containing  colon  and  of  the 
air-filled  colon  will  be  of  assistance  in  the  field  of  diagnosis.  Regard- 
ing the  methods  employed,  there  are  three:  (a)  A  bismuth  test 
meal  is  administered  by  the  moutli.  This  may  consist  of  boiled  rice, 
potato  puree,  barley  broth,  or  minced  meat,  according  to  the  desires 
of  the  patient.  The  amount  for  an  adult  is  400  grams  by  weight. 
One  or  two  ounces  of  bismuth  subcarbonate  or  oxychloride  are 
rubbed  up  into  a  thin  paste,  with  water  or  milk,  and  the  food  added 
little  by  little  to  the  bismuth  suspension,  with  which  it  is  well  mixed. 
The  meal  should  be  served  warm.  Xormally,  within  six  hours  this 
has  filled  the  cecum  and  the  ascending  colon.  The  whole  colon 
is  gradually  filled,  and  twenty-four  hours  after  the  meal  is  taken  the 
radiogram  is  made,  (b)  The  bismuth  may  be  given  through  the 
anus.  Castor  oil  is  administered  the  evening  before  and  a  cleansing 
enema  the  next  morning.  Then  an  enema  is  slowly  introduced, 
consisting  of  a  pint  of  mucilage  of  acacia  to  which  one  or  two  ounces 
of  bismuth  subcarbonate  or  oxychloride  has  been  added.  The  tube 
should  be  of  big  bore,  and  it  is  only  necessarv  to  introduce  it  just 
past  the  anal  canal.  The  bag  containing  the  enema  should  not  be 
more  than  one  foot  above  the  level  of  the  buttocks.  The  patient 
rests  on  the  back  for  forty-five  minutes,  and  then  the  radiogram  is 
made,  (c)  Examination  may  be  made  without  the  bismuth.  If 
the  bowels  have  been  thoroughly  evacuated,  and  the  colon  be 
partially  distended  with  air  through  the  rectum,  radiograms  can  be 
obtained  which  outline  very  distinctly  the  ascending  and  descending 
colon.  The  sacculations  and  the  separating  folds  may  be  very  clear. 
The  transverse  colon  does  not  lend  itself  so  well  to  this  method  of 
investigation.  Interpreting  the  plates  ol)tained  by  any  method, 
the  points  to  be. studied  are:  the  extent  of  colon  occupied  by  the 
bismuth  mixture;  the  position  of  the  colon;  the  uniformity  of  the 
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bismuth  shadow;  and  the  relationship  of  the  colon  to  the  other 
intra-abdominal  organs." 

3.  Examination  of  the  Feces.  This  no  longer  means  simply  an  in- 
spection of  the  bowel  discharges,  with  reference  to  possible  peculiarity 
in  contour,  such  as  flattened,  ribbon-shaped,  or  pencil-shaped  stools. 
These  are  significant  of  stenosis  if  they  are  found,  but  the  stools 
may  be  normal  in  appearance,  even  with  a  large  growth.  Of  more 
importance  is  the  examination  for  mucus,  pus,  and  blood.  Mucus 
by  itself  is  of  little  importance,  for  it  is  found  in  a  great  variety 
of  intestinal  conditions.  Pus  is  of  much  more  significance,  but  can- 
not be  expected  unless  ulceration  of  the  tumor  has  taken  place. 
Even  so,  its  presence  means  only  ulceration  of  some  kind,  not  neces- 
sarily cancerous;  while  its  absence  by  no  means  negatives  the  diag- 
nosis, for  the  growth  may  not  have  broken  down.  Blood  may  be 
found  when  no  ulceration  has  occurred,  from  oozing  or  from  trau- 
matism by  hardened  feces,  but  it  may  be  absent  throughout  the 
whole  course  of  the  disease  In  any  event,  the  amount  is  usually 
small  and  occult,  mixed  intimately  with  the  feces.  It  is  the  com- 
bination of  mucus,  pus,  and  blood  in  the  feces  that  is  particularly  sig- 
nificant. Persistence  of  this  combination  always  means  one  of  three 
things:  cancer  of  the  colon,  dysenteric  ulceration  (especially  amoebic), 
or  an  abscess  that  has  ruptured  into  the  bowels  from  some  other 
viscus. 

4.  Examination  of  the  Blood.  The  blood  picture  in  cancer  of  the 
colon  is  that  of  a  secondary  anemia,  with  moderate  leukocytosis, 
the  differential  count  showing  a  relative  increase  of  the  polymorpho- 
nuclears. Naturally,  no  inference  can  be  drawn  from  this  evidence 
taken  alone,  but  it  is  of  value  in  connection  with  the  other  data,  both 
for  direct  and  differential  diagnosis. 

D.  Cancer  of  the  Rectum.  Malignant  newgrowth  originat- 
ing in  the  sigmoid  flexure  or  below  is  one  of  the  most  insidious 
diseases  which  we  ever  meet,  and  almost,  as  a  rule,  it  has  ad- 
vanced beyond  the  stage  of  operability  before  it  gives  rise  to  symp- 
tom that  lead  the  patient  to  seek  advice.  It  does  not  cause  anemia, 
cachexia,  or  loss  of  weight  and  streno'th  until  late  in  its  historv, 
and  its  local  manifestations  may  be  altogether  overlookeil  for  a  long 
time.  These  local  manifestations  occur  in  several  groups:  (1)  Those 
due  to  bowel  obstruction;  (2)  those  due  to  pressure  on  surrounding 
parts;  and  (3)  those  due  to  ulceration  of  the  newgrowth.  The 
symptoms  arising  from  bowel  stenosis  are  very  nnicli  the  same  as 
those  occurring  when  the  growth  is  higher  in  the  colon,  namely, 
increasing  constij)ation,  flatulent  distention,  and  paroxysms  of  pain. 
These  complaints  may  be  the  only  ones,  as  they  were  in  the  fol- 
lowing case: 

Case  IV.-  A  man,  aged  sixty-seven  years,  seen  in  (October,  1008, 
complained  that  for  three  months  he  hail  been  annoyed  i)y  increasing 
difficulty  in  getting  his  bowels  to  move,     lie  had  not  much  pain 
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except  after  cathartics  were  taken,  l)ut  felt  full  of  wind  all  the  time, 
and  bloated.  His  appetite  was  good,  and  he  had  not  lost  appreciably 
in  weight.  His  abtlomen  was  corpulent  and  its  walls  thick,  so  that 
palpation  was  difficult;  but  distinctly  greater  resistance  and  tender- 
ness were  foinid  in  the  right  lower  ([uadrant  than  elsewhere.  As 
no  satisfactory  evacuation  of  the  bowels  could  be  produced  by 
cathartics  or  enemas,  exploratory  laparotomy  was  advised.  This 
revealed  a  large,  hard,  inoperable  carcinoma,  filling  the  upper 
pelvis,  apparently  originating  from  the  sigmoid  flexure.  The  mass 
felt  in  the  right  lower  quadrant,  between  the  crest  of  the  ilium  and 
Poupart's  ligament,  was  found  to  consist  of  enlarged  retroperitoneal 
glands. 

The  symptoms  in  another  case  may  be  largely  those  from  pressure 
of  the  growth  upon  surrounding  parts.  Pain  in  the  region  of  the 
sacrum  and  the  lower  back,  bladder  irritation  and  tenesmus,  or 
pain  in  the  distribution  of  the  sciatic  nerve  result.  These  symp- 
toms may  be  added  to  those  mentioned  in  the  first  group,  and  so 
serve  to  throw  light  upon  the  situation  of  the  growth;  or  they  may 
be  the  only  ones  of  which  complaint  is  made. 

In  still  another  group  of  cases  the  earliest  manifestations  are  those 
due  to  ulceration,  and  in  these  the  principal  complaint  is  of  chronic 
diarrhoea  or  bloody  discharges,  or  both.  Quite  a  common  history 
is  one  of  several  loose  passages  each  morning  after  rising,  often  with 
tenesmus,  until  the  rectum  is  empty,  and  then  no  farther  trouble 
until  the  following  day.  These  passages  consist  of  mucopurulent 
material  mixed  with  the  feces.  With  this  history  there  is  commonly 
complaint  of  increasing  weakness  and  pallor,  possibly  of  pain  in 
the  lower  back  and  of  urinary  disturbance.  Finally,  the  symptom 
that  first  alarms  the  patient  may  be  the  passage  of  bright  red  blood. 
Even  then  the  condition  is  only  too  often  assumed  to  be  nothing  but 
piles,  until  discovery  of  the  true  state  of  affairs  comes  too  late.  The 
following  case  shows  what  sort  of  history  may  be  expected  from  this 
group: 

C.\SE  V. — A  woman,  aged  seventy-five  years,  seen  in  September, 
1 907,  stated  that  about  five  years  previously  she  began  to  notice  clots 
of  blood  in  her  bowel  movements,  and  at  times  bright  red  blood. 
This  had  continued  at  intervals  ever  since.  At  the  time  she  sought 
advice  she  was  passing  bright  red  blood  every  day;  in  fact,  it  came 
then  even  without  bowel  movements,  and  she  had  to  wear  a  cloth 
all  the  time,  even  at  night,  because  pus  and  blood  ran  constantly 
from  the  bowel.  Besides  this  she  had  pain  in  the  rectum  now  and 
then,  but  not  constantly;  a  sense  of  pressure  and  fulness  there  most 
of  the  time,  and  particularly  when  at  stool.  The  bowels  were  obsti- 
nately constipated,  and  when  she  took  physic  for  relief,  she  had 
many  passages,  with  great  tenesmus  and  suffering.  She  had  lost 
about  fifty  pounds  in  weight  within  the  last  two  years.  Rectal 
examination  showed  an  irregular,  hard  growth  al)out  the  size  of  a 
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turkey's  egg,  situated  aliout  tliree  inches  al)Ove  the  anus,  with  soft, 
necrotic  edges  around  the  lumen  of  the  bowel.  Operation  was 
advised,  but  declined.  Six  months  later  I  saw  her  again  in  consul- 
tation, when  a  large  tumor  mass  almost  completely  filled  the  pelvis. 
She  died  soon  afterward. 

One  of  the  curious  facts  about  cancer  of  the  colon  and  rectum 
is  the  earlv  age  at  which  it  mav  occur.  The  following  case  is  of 
special  interest  in  this  connection,  as  well  as  for  its  manifesting  itself 
first  by  hemorrhage: 

Case  VI. — m\  man,  aged  thirty  years,  seen  in  July,  1907, 
complained  that  for  months  previously  he  had  noticed  after  stool 
that  there  would  be  a  little  bright  red  blood  at  the  anus,  but  not 
constantly.  But  a  few  days  before  I  saw  him  he  had  passed  a  large 
quantity  of  bright  red  blood,  with  some  clots,  and  this  gave  relief 
to  a  pain  he  had  previously  been  having  in  his  back.  Since  then 
bleeding  had  persisted  every  day  in  greater  or  less  quantity.  He 
was  a  large,  well-nourished  man,  and  no  abnormality  whatever 
was  found  in  the  abdomen,  except  tenderness  low  down  on  the  left 
side  over  the  descending  colon.  Rectal  examination  showed  a 
tumor  filling  up  the  bowel,  situated  mostly  on  the  anterior  wall, 
irregular  in  contour,  about  four  inches  from  the  anus.  Operation 
was  advised  but  refused.  I  saw  him  again,  in  consultation,  in  the 
following  November.  In  the  meantime  he  had  been  treated  by  a 
Chinese  doctor  until  complete  obstruction  of  the  bowel  occurred, 
then  had  been  compelled  to  seek  the  advice  of  a  surgeon,  who  did  a 
left  inguinal  colostomy.  At  this  second  examination  he  was  found 
to  have  a  large  tumor  practically  filling  the  entire  pelvis — tender, 
irregular,  nodular,  with  bloody,  purulent  discharge — and  had 
become  greatly  emaciated  and  weakened.  A  portion  of  the  growth 
removed  for  patliological  examination  was  shown  to  be  carcinoma. 

As  aids  to  diagnosis  in  cancer  of  the  rectum  there  are  all  those 
mentioned  for  cancer  of  the  colon;  but  there  is  one  other  available 
here  that  was  not  available  there,  namely,  rectal  examination.  In 
rectal  carcinoma,  abdominal  examination  may  show  no  abnormality 
whatever,  until  such  time  as  a  very  large  tumor  has  developed,  or 
masses  of  enlarged  glands  present  themselves,  or  the  liver  is  involved 
by  metastasis,  or  ascites  has  occurred  from  general  peritoneal  car- 
cinosis. For  a  long  time  the  most  careful  abdominal  palpation  may 
reveal  no  tumor,  because  it  is  hidden  below  the  brim  of  the  pelvis; 
but  during  all  this  time  examination  through  the  anus  will  at  once 
reveal  the  tumor's  presence.  This  examination  should  l)e  first  In- 
digital  palj)ation;  or  if  this  is  negative,  then  the  cylindrical  rectal 
sj)eculum  should  be  used  and  the  ]iarts  inspected,  as  can  be  done 
with  tiiesigm()idosco])eeven  as  high  as  t(Mi  or  twelve  inches  from  the 
anus.  The  routine  rectal  examination  in  every  case  of  chronic 
digestive  disturbance  will  often  save  the  diagnostician  from  grievous 
error  as  well  as  the  patient  from  fatal  delay,  until  his  case  is  beyond 
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surgical  aid.  This  suggestion  of  rectal  examination  as  a  regular 
part  of  the  investigation,  whether  symptoms  seem  to  call  for  it  or 
not,  is  by  no  means  a  new  idea;  yet  the  procedure  is  constantly  for- 
gotten. A  careful  clinical  history  should  always  be  obtained; 
examination  of  the  abdomen  in  every  part  should  never  be  omitted; 
a'-ray  plates  after  bismuth  injections  should  be  remembered  in  all 
obscure  cases;  the  discharges  from  the  bowel  should  be  examined 
not  only  by  gross  inspection,  but  also  chemically  and  by  the  micros- 
cope; and  the  complete  blood  count  should  be  made  by  an  expert. 
But  all  these  means  of  reaching  a  diagnosis  may  fail  to  reveal  the 
existence  of  cancer  of  the  rectum,  when  simple  rectal  examination 
would  have  shown  its  presence  at  once. 

In  conclusion,  I  repeat  the  sentences  with  which  this  paper  began: 
that  in  considering  the  cause  of  any  chronic  digestive  disorder, 
cancer  can  never  be  left  entirely  out  of  account,  and  can  never  be 
eliminated  from  the  calculation  until  after  all  the  evidence  has 
been  obtained  and  carefully  weighed.  To  this  conviction  I  would 
add  one  other,  that  no  examination  for  any  chronic  digestive  dis- 
order is  complete  luitil  a  rectal  examination  has  been  made. 
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Until  comparatively  recently  an  analysis  of  the  symptomatology 
and  an  examination  of  the  (esophagus  with  sounds  of  divers  make 
and  form  exhausted  our  means  of  investigating  this  tube.  The 
association  of  the  knowledge  so  acquired,  with  the  postmortem 
findings,  has  led  to  the  establishment  of  certain  fundamental  facts, 
an  accjuaintance  with  which  is  essential  prior  to  our  investigation. 

From  such  we  cull  the  following: 

1.  DifKculty  of  swallowing  is  the  overwhelmingly  important 
symptom  indicative  of  a  lesion  of,  or  interference  with,  the  a^sopha- 
geal  tube. 

2.  Of  every  100  patients  who  come  complaining  of  this  symp- 
tom, from  60  to  90  suffer  from  malignant  disease.  This  comprises 
from  5  to  6  per  cent,  of  all  carcinomas.  Of  persons  so  afflicted, 
over  70  per  cent,  are  males.  This  raises  the  question  whether 
syphilis  does  not  play  as  important  a  role  in  the  etiology  of  cancer 
of  the  oesophagus  as  it  is  now  believed  to  play  in  cancer  of  the 
tongue.  Of  these  carcinomas,  10  per  cent,  arise  in  the  cervical 
region,  40  per  cent,  at  the  bifurcation  of  the  trachea,  30  per  cent,  at 
the  lower  end,  while  the  remaining  20  per  cent,  are  really  instances 
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of  gastric  carcinoma  which  liave  led  to  oesophageal  symptoms. 
Of  the  10  cases  which  I  have  seen,  5  occurred  at  the  tracheal  bifur- 
cation, 1  in  the  neck,  2  at  the  lower  end,  while  2  were  of  gastric 
origin. 

3.  In  interference  with  deglutition  from  causes  outside  the 
oesophagus,  difficulty  of  swallowing  is  rarely  the  first  or  only  com- 
plaint, as  it  not  uncommonly  is  in  diseases  of  the  tube  itself. 

4.  The  oesophagus  is  relatively  insensitive  and  therefore  severe 
pain  is  infrequent  in  lesions  confined  to  its  walls.  The  acute  rend- 
ing pain,  retrosternal,  of  short  duration,  which  most  individuals 
have  experienced  on  gulping  down  too  quickly  too  large  a  swallow 
of  fluid,  and  which  appears  to  be  due  to  an  acute  stretching  of  a 
segment  of  the  oesophagus,  is  obviated  by  the  slow  method  of  taking 
food  which  these  patients  quickly  learn  to  practise.  Head  states 
that  the  oesophagus  is  segmentally  connected  mainly  with  the  fifth 
dorsal  segment,  and  that  the  two  maxima  brought  out  by  passing 
a  bougie  are  to  be  found  (a)  at  a  spot  two  inches  from  the  middle 
line  posteriorly  at  the  level  of  the  angle  of  the  scapula,  and  (h)  at 
a  spot  in  the  fifth  interspace  anteriorly  about  half  an  inch  internal 
to  the  nipple  line.  Skin  sensitiveness  may  be  associated  with  these 
pains,  and  overflow  into  the  neighboring  dorsal  and  into  the  cervical 
segments  may  occur.  It  is  only  during  exacerbations  or  after  the 
passing  of  instruments,  in  my  experience,  that  we  can  outline  these 
areas  and  skin  segments,  and  we  may  conclude  that  severe  pain 
commonly  implies  a  spread  of  the  disease  beyond  the  oesophageal 
wall. 

5.  The  oesophagus  is  not  provided  with  location  nerve  terminals, 
and  consequently  the  patients'  fixed  ideas  relative  to  the  seat  of 
the  lesion  are  absolutely  untrustworthy.  The  non-appreciation 
of  this  fact  has  led  to  errors  of  localization.  Particularly  apt  is  he, 
no  matter  where  the  real  lesion,  to  insist  that  the  delay  occurs  just 
above  the  jugular  fossa,  as  he  there  feels  a  choking  sensation,  perhaps 
because  near  this  locality  the  striped  constrictor  muscles  become 
continuous  with  the  non-striped  muscle  of  the  oesophageal  wall. 

6.  Auscultation  of  the  oesophagus  as  a  diagnostic  method  gives 
meagre  information.  As  Hertz  points  out,  the  factors  concerned 
in  the  production  of  the  first  and  second  sounds  have  been  pro- 
bably misinterpreted.  'J'iie  whole  sul^ject  will  bear  rc-investigation, 
and  meanwhile  conclusions  drawn  from  its  hndings  are  unreliable. 
The  gurgling  murmur  clearly  audible  without  auscultating  should 
probably  be  excepted. 

7.  Grave  organic  disease  of  the  (vsophagus  fi-equently  leads  to 
disturbed  innervation  of  the  tube.  The  clinician  who  is  unaware 
of  this  source  of  error  may  mistake  the  complication  for  the  real 
lesion,  and  so  incorrectly  diagnose  both  the  locality  and  the  nature 
of  the  disease.     I  have  seen  this  occur. 

8.  The  amount  of  dilatation  that  takes  place  above  a  carcino- 
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matous  stricture  is  relatively  small,  and  the  regurgitation  of  a  large 
quantity  (above  three  ounces)  of  food  from  the  oesophagus  should 
suggest  a  cause  other  than  carcinoma.  Very  little  dependence, 
as  I  have  repeatedly  noted,  can  be  placed  upon  the  patient's  esti- 
mation of  the  amount  he  regurgitates.  This  must  be  seen  and 
measured.  Since  free  hydrochloric  acid  is  often  not  to  be  found  in 
the  stomach  contents  of  patients  afflicted  with  oesophageal  carci- 
noma, its  absence  from  the  regurgitated  food  does  not  prove  the 
latter  to  come  from  the  oesophagus.  The  excessive  mucous  secretion 
and  the  unswallowed  saliva  frequently  lead  the  patient  to  believe 
that  he  regurgitates  more  food  than  he  actually  does. 

9.  Emaciation  to  an  extreme  degree  may  ensue  when  swallowing 
is  seriously  impaired,  though  the  lesion  be  non-malignant. 

10.  Unilateral  paralysis  of  the  vocal  cord  is  quite  a  common 
occurrence  during  the  course  of  a  carcinoma  of  the  oesophagus. 
This  may  be  present  in  the  absence  of  any  change  of  voice. 

11.  The  act  of  swallowing  is  reflexly  initiated  by  the  contact  of 
the  food  with  the  mucous  membrane  of  the  posterior  portion  of 
the  tongue  and  the  fauces.  The  food  is  thrown  back  into  the 
required  position  by  the  voluntary  elevation  of  the  fore  part  of 
the  tongue  and  the  contraction  of  the  mylohyoid  muscles.  In  one 
patient  with  difficulty  in  swallowing,  whom  I  was  asked  to  see, 
this  necessary  preliminary  manoeuvre  was  found  to  be  impossible, 
and  the  bismuth  capsule  lay  motionless  in  the  fore  part  of  his 
mouth.  When  the  bolus  has  reached  the  back  part  of  the  tongue 
it  is  no  longer  under  control,  and  the  involuntary  reflex  stage  of 
deglutition  begins.  The  peristaltic  wave  so  induced  can  pass  over 
any  muscular  block  whether  caused  by  lesion,  ligature,  or  section. 
The  loss  of  the  swallowing  reflex  is  clinically  indicative  of  a  bilateral 
lesion,  as  either  both  superior  laryngeal  or  both  recurrent  laryngeal 
nerves  must  be  paralyzed  to  prevent  the  occurrence  of  deglutition. 

The  special  importance  of  a  full  and  correct  history  in  this  field 
of  work  must  always  be  kept  in  mind.  In  some  instances  it  is 
characteristic  of  the  particular  lesion  from  which  the  patient  suffers. 
I  would  draw  attention  to  two  sources  of  error:  (a)  Since  carci- 
nomas frequently  develop  on  the  site  of  old  lesions  or  in  the  course 
of  other  chronic  diseases,  such  as  cirrhosis  of  the  liver,  the  immediate 
trouble  may  be  regarded  as  having  been  of  much  longer  duration 
than  is  actually  the  case,  and  so  an  unduly  favorable  diagnosis 
made.  (6)  Carcinoma  of  the  oesophagus  is  an  incurable  disease. 
The  patients  receiving  little  help,  visit  many  physicians.  Some 
have  argued  with  them  the  reasons  for  the  dilTerent  diagnostic 
possibilities.  The  patients  desirous  of  believing  that  they  suffer 
from  the  least  serious  malady  will  narrate  to  a  physician  whom 
thev  later  see  a  historv  stranjjelv  at  variance  with  the  real  facts. 

The  Clinical  Examination.  It  may  seem  trite  to  emphasize 
the  fact  that  a  thorough  clinical  examination  should  always  precede 
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all  the  special  methods  of  investigation.  Nevertheless,  so  frequently 
is  this  left  undone  in  private  practice,  clinic,  and  hospital  work,  that 
it  must  be  that  in  our  teaching  we  have  failed  to  inculcate  sufficiently 
the  value  of  a  system  in  diagnostic  work.  Of  special  importance 
is  it  to  emphasize  this  in  diseases  of  the  oesophagus,  for  many 
of  the  patients  so  afflicted  first  find  their  way  into  the  surgical 
clinic,  Avhere  the  gullet  sounds  are  always  handier  than  the  per- 
cussion finger  or  the  stethoscope.  With  the  dissemination  of  the 
knowledge  of  the  diagnostic  value  of  the  rr-rays  and  of  the  oesophago- 
scope,  some  patients  will  first  visit  the  radiographer,  whose  clinical 
experience  is  commonly  of  a  meagre  character,  and  who,  overconfident 
of  his  results,  may  wrongly  interpret  what  he  thinks  he  sees;  other 
patients  will  seek  the  specialists  in  throat  diseases,  from  whom, 
indeed,  has  come  the  impetus  in  oesophagoscopic  work.  They, 
little  practised  in  the  art  of  general  clinical  examination,  will  be 
often  tempted  to  oesophagoscope  these  patients  without  first  having 
them  thoroughly  investigated  from  the  clinical  standpoint.  If 
this  should  occur,  some  aneurysms  will  be  ruptured  and  perhaps 
some  oesophageal  walls  perforated. 

After  the  clinical  examination  we  proceed  to  examine  the  larynx 
and  pharynx  with  the  laryngoscope.  Any  cord  paralysis  or  laryn- 
geal abnormality  is  noted.  By  assuming  Killian's  position  we  can 
look  down  the  trachea.  By  carrying  out  the  manoeuver  of  von 
Eicken  after  cocainizing-  the  larvnx  we  can,  without  distressing  the 
patient,  examine  the  hypopharynx,  that  is,  the  part  of  the  pharynx 
which  lies  below  the  aperture  of  the  larynx.  If  nothing  abnormal 
be  evident,  the  patient  massages  his  throat  below  this  level  in  an 
upward  direction,  and  I  have  seen  the  saliva  which  does  not  pass  the 
stricture  re-appear  in  the  pharyngeal  slit.  In  a  certain  percentage 
of  cases  a  portion  of  the  growth  may  be  thus  seen  blocking  the 
hypopharynx,  and  the  physician  will  be  saved  the  humiliation  of 
unwittingly  passing  the  oesophageal  tube,  or  maybe  food  in  the 
larynx.  In  some  cases  it  is  better  to  delay  considering  hypopharyn- 
goscopy  until  after  the  radiographic  investigation  has  been  carrieil 
out.     It  may  not  then  be  necessary. 

If  our  examination  so  far  be  negative,  we  watch  ovu"  patient 
as  he  tries  to  swallow,  first,  a  mouthful  or  two  of  fluid  and  later 
some  l)read.  We  note  if  the  voluntary  contraction  of  the  mylo- 
hyoid muscles  and  the  accompanying  elevation  of  the  larynx  occur, 
and  if  the  involuntary  part  of  the  deglutition  act  ensue.  After  the 
patient  has  swallowed  as  much  food  as  he  can,  we  note: 

1.  If  there  be  any  change  in  the  shaj)e  of  the  neck;  if  by  shaking 
the  patient's  throat  we  can  produce  a  succussion  nun-nnn-.  'J'his 
was  readily  obtained  in  oue  of  the  cases  of  (vsopiiageal  diverticulum 
and  led  to  the  recognition  of  tiie  seat  of  the  mischief.  Or  if,  after 
giviug  the  j)atient  two  or  three  bisnnith  capsnhvs,  they  can  be  mas- 
saged   from    the   lower   j)ai-t    of   the   ucvk    into  the  ])liaiyn\.     I'his 
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was  easy  of  accoinplishineiit  in  another  case  of  (rsophageal  diver- 
ticulum,  and  similarly  led  to  the  discovery  of  the  diverticulum. 

2.  If  the  laryngeal  picture  has  changed.  In  one  patient  the 
filled  diverticulum  so  displaced  the  larynx  that  the  cord  ran  from 
behind  forward,  and  to  the  left  instead  of  directly  forward,  as  they 
did  before  the  sac  was  filled. 

3.  If  there  be  any  change  in  the  character  of  his  radial  pulse 
from  that  exhibited  prior  to  his  eating.  In  one  patient  whom  I 
saw,  and  who  had  a  diverticulum,  the  filled  sac  evidently  com- 
pressed the  big  vessels,  particularly  during  deep  expiration.  If  the 
diverticulum  be  in  the  neck  region,  it  is  the  carotid  and  jugular 
pulse  that  should  be  inspected. 

The  patient  is  now  referred  to  the  rr-ray  department  before  any 
bougie  or  metal  tube  is  passed. 

The  X-ray  Examination  of  the  (Esophagus.  The  normal 
oesophagus  throws  no  shadow,  and  it  is  only  after  introducing 
within  it  some  substance  or  object  impermeable  to  the  rays  that  we 
are  able  to  locate  their  position  and  study  their  form  and  function. 
Even  with  this  aid  the  shadow  cast  in  the  anteroposterior  position 
by  that  portion  of  the  oesophagus  lying  below  the  arch  of  the  aorta 
is  often  indistinguishable  from  the  shadows  due  to  the  vertebral 
column  and  the  overlying  descending  thoracic  aorta. 

In  the  left  posterior  or  right  anterior  positions,  the  dark  shadows 
due  to  the  vertebral  column,  on  the  one  hand,  and  to  the  heart  and 
aorta,  on  the  other,  are  separated  by  a  clearer  area,  which  is  termed 
the  clear  middle  area.  Through  this  field  the  normal  oesophagus 
runs,  and  it  is  this  area  that  we  investigate.  The  supra-aortic  portion 
of  the  oesophagus  is  best  investigated  in  the  anteroposterior  position. 

Most  of  the  better  known  rontgenologists  agree  that  fluoroscopy 
is  the  method  of  choice  in  the  x-ray  investigation  of  diseases  of  the 
oesophageal  tube.  Having  followed  this  line  of  work  as  an  aid  to 
clinical  diagnosis,  rather  than  as  a  branch  sufficient  unto  itself, 
while  recognizing  the  high  value  in  skilled  hands  of  the  screen, 
and  especially  of  orthodiagraphic  work,  I  believe: 

1.  That  fluoroscopy  is  a  procedure  dangerous  to  the  operator, 
and  necessitates  the  expenditure  of  too  much  time  to  render  its 
adoption  likely  for  general  clinical  work. 

2.  That  many  clinicians  are  not  prepared  to  accept  reports 
emanating  from  the  a:-ray  room  which  are  not  based  upon  shadows 
which  can  be  registered  on  the  photographic  plate,  and  so  at  least 
be  open  to  the  inspection  of  the  physician. 

3.  For  teaching  purposes  it  is  necessary  to  register  the  abnor- 
mality if  one  desires  sufficiently  to  impress  the  student  with  the 
value  of  this  method  of  examination. 

We  proceed  as  follows: 

1.  If  the  previous  examination  leads  us  to  suspect  the  presence 
of  a  supra-aortic  oesophageal  pouch,  we  ask  the  patient  to  swallow 
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two  or  three  teaspoonfuls  of  a  mixture  made  up  of  equal  parts  of 
bismuth  subcarbonate  or  bismuth  oxychloride  and  sugar  of  milk, 
to  which  sufficient  water  is  added  to  give  it  a  paste-like  consistency. 
We  then  make  a  radiogram  as  of  the  lung  apices,  using  the  compres- 
sion diaphram,  the  lower  edge  of  W'hich  rests  on  the  manubrium 
sterni.  Fig.  1  is  of  such  a  patient  in  whom  this  procedure  was 
adopted.  The  bismuth-filled  pouch  is  very  evident.  It  is  cleanly 
bordered  and  has  no  funnel-shaped  opening  running  downward 
from  its  base,  this  serving  to  distinguish  it  radiographically  from 
the  local  dilatations  which  may  form  immediately  above  oesophageal 
strictures. 


Fig.  1  is  from  a  patient  seen  in  consultation  with  Dr.  Terry.  The  complaint  was  difficulty 
of  swallowing.  The  clinical  examination  revealed  a  gurgling  murmur  on  swallowing,  and  a 
succussion  spla-sh  after  drinking  and  shaking  the  neck.  The  radiogram  was  taken  after 
bismuth  paste  had  been  swallowed.  The  diverticulum  is  very  distinct.  The  marker  is  over 
the  cricoid.  The  cesophagoscope  showed  an  absence  of  ulceration  or  malignant  change.  The 
sac  was  later  removed  by  Dr.  Wallace  I.  Terry. 


2.  If  we  suspect  the  presence  of  a  pouch  lying  below  the  level 
of  the  aortic  arch,  we  administer  bisnuith  paste,  and  then  radio- 
graph the  })atient  in  the  right  anterior  oblicjue  position.  The  pouch 
will  show  the  same  characteristics,  but  appears  in  the  clear  midtlle 
area,  of  which  I  have  spoken. 

3.  If  we  suspect  the  presence  of  a  sjiasmodic  contraction  of  the 
cardia  with  an  accompanying  tcsophageal  dilatation,  we  ask  the 
])atient  to  drink  as  much  as  he  can  of  a  pint  of  koumiss  with  which 
an  ounce  of  bismuth  subcarbonate  has  been  well  mixed.  The 
suspension  is  well  shaken  immetliately  prior  to  use.  The  patient 
is  then  at  (tnce  radiographed  in  the  right  anterior  oblique  position. 


Figs.  2  and  3  are  from  a  patient  seen  through  the  kindness  of  Dr.  Kugeler.  The  original 
complaint  was  vomiting  of  considerable  blood.  The  clinical  findings  were  an  alcoholic  history, 
a  large  spleen,  a  small  liver,  and  hemorrhoids.  The  diagnosis  was  cirrhosis  of  the  liver.  Later 
there  was  complaint  of  difficulty  of  swallowing.  A  clinical  examination  for  a  cause  was 
negative  The  sound  was  arrested  at  the  cardia.  The  plat«s  are  explained  in  the  text. 
CEiophagoscopic  examination  was  arranged  for,  but  was  not  carried  out,  and  later  was  con- 
sidered inadvisable.  Later,  there  was  paralysis  of  the  right  vocal  cord,  coughing  up  of  a  cup- 
ful of  pus,  and  death.  The  postmortem  revealed  carcinoma  of  the  oesophagtis,  as  described; 
a  peri-oesophageal  abscess  which  had  ruptured  into  the  bronchus  and  into  the  pericardial 
sac;  cirrhosis  of  the  liver. 
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The  bismuth-containing  oesophageal  sac  stands  out  very  distinctly 
and  may  fill  almost  the  whole  of  the  clear  middle  area. 

4.  If  we  suspect  the  presence  of  a  carcinoma  of  the  oesophagus, 
we  ask  the  patient  to  swallow  a  few  teaspoonfuls  of  the  bismuth 
paste  and  then  one  or  two  capsules  each  containing  seven  and  one- 
half  grains  of  bismuth  subcarbonate.  The  patient  is  then  radio- 
graphed in  the  right  anterior  oblique  position. 


Fig,  4  is  from  a  patient  seen  in  consultation  in  whom  a  diagnosis  of  an  orsophaKcal  ilivcr- 
ticiilmn  liad  been  made,  being  based  upon  a  falsified  history,  the  patient's  invincible  l>elief 
that  the  obstruction  lay  at  the  level  of  the  jugular  fossa,  an  occasional  hindrance  to  the  tube 
about  this  level,  and  a  wrongly  interpreted  x-ray  plate.  The  clinical  examination  showed 
great  emaciation,  no  enlarged  glands,  no  pupillary  or  laryngeal  changes,  no  palpable  stomach 
tumor,  no  systemic  changes.  Bismuth  capsules  were  administered.  With  the  fluoroscope 
one  lost  track  of  them  in  the  upper  part  of  the  gullet.  The  bismuth,  however,  collected  and 
became  evident  at  the  cardiac  end  of  the  a-sopliagus.  The  gelatin  capsules  evidently  soft- 
ened and  allowed  the  bismuth  to  escai)e  at  the  point  where  the  bismuth  streak  begins.  The 
ocsophago.scopic  examination  showed  a  normal  (Tsopliagus.  A  probable  diagnosis  was  made 
of  spasmodic  stricture  of  tlie  cardia,  dependent  upon  .i  maUgnant  growth  below.  Operation 
was  advised  and  performed.  A  large  malignant  growth  infiltratiiiK  the  stomach  walls  and 
situated  up  under  the  liver  margin  was  found.  Jejunostomy  was  done.  Death  occurred  a 
week  later.       The  postmortem   revealed   the  a'sophagus  not  involved  in  the  growth 

Figs.  2  and  3  are  of  a  ]);itieiit  who  died  from  a  carcinoma  of 
the  oesophagu.s.  in  b'ig.  2  (wo  bisnuith-containing  capsules  are 
evident.  'J'hey  are  arrested  at  the  up])er  limit  of  (he  growth.  In 
Fig.  3  (he  shadow  cast  by  (he  bismii(h  pas(e  is  .seen.  The  crsophageal 
liiincn  i.s  al(erna(('ly  dilated  and  constricted,  l)u(  (he  bisnui(h  pas(e 
shatlow  is  continuous.     I'ostmortem  the  u'sopliagcal  wall  from  the 
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level  of  the  tracheal  bifurcation  to  the  cardiac  end  was  found  to  be 
involved,  much  of  the  growth,  however,  having  ulcerated  away. 
After  these  radiograms  were  taken  a  peri-oesophageal  abscess 
formed  and  opened  into  the  trachea  and  later  into  the  pericardial 
cavitv. 


I 


I'lc.  r>  is  from  a  patient,  aged  sixty-five  years.  The  complaint  was  shortness  of  brpatli  of 
eight  years'  duration,  difficulty  iu  swallowing,  and  angina-like  pains  of  a  year's  duration. 
The  clinical  examination  gave  evidence  of  the  presence  of  general  arteriosclerosis  and  of 
some  bronchitis.  A  gurgling  murmur  was  heard  on  swallowing.  A  succussion  neck  splash 
was  produced  after  swallowing  fluids.  Laryngoscopy  after  swallowing  bismuth  paste  showed 
a  displacement  of  the  vocal  cords,  as  described.  Hypopharyngoscopy  was  negative.  The 
radiogram  taken  after  swallowing  bismuth  paste  shows  the  diverticulum  filled  with  the 
bismuth  mixture.  The  passage  of  the  tubes  was  resisted  at  the  cricoid,  and  regurgitation  of 
food  ensued.  CEsophagoscopy  showed  a  spasm  of  the  oesophagus  just  below  the  pharyngeal 
slit,  due  to  the  presence  of  a  little  grayish  slough,  which  had  been  probably  produced  by  a 
previous  oesophagoscopy  (he  had  been  previously  ocsophagoscoped  twelve  times,  and  no 
diagnosis  arrived  at);  below  that  the  mouth  of  a  diverticulum,  which  was  only  evident  when 
the  sac  was  filled  with  bismuth  paste;  and  below  that  in  the  upper  thoracic  portion  of  the 
ccsophagus,  a  stricture  with  a  curved  semilunar  opening  situated  at  the  side.  This  lower 
stricture  is  difiicult  of  explanation,  but  further  fluoroscopic  and  radiographic  ex:unination 
suggests  that  a  mediastinitis  involving  the  pericardium  and  the  oesophagus  is  present  in  this 
patient.     The  patient  is  still  under  observation. 

In  other  cases  of  carcinoma  the  plate  shows  a  shadow  similar 
to  that  thrown  by  the  bismuth-filled  diverticulum,  but  there  is  a 
funnel-shaped  prolongation  of  the  bismuth  shadow  through  the 
stenosed  area.  Sometimes  below  the  constriction  the  shadow 
broadens  out  again,  there  occurring  a  complicating  spasm  of  the 
cardia,  which  temporarily  delays  the  entrance  into  the  stomach 
of  the  bismuth  paste  which  has  passed  the  stricture  (see  Fig.  6). 
Sometimes  capsules  are  arrested  at  places  past  which  the  sound  is 
found  readily  to  glide,  as  in  this  ca.se.  When  this  occurs  we  suspect 
a  paralysis  of  the  muscular  fibers  of  the  oesophagus  or  perhaps 
their  destruction,  or  an  intermittent  spasm. 
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5.  If  we  suspect  a  narrow  stricture,  and  wish  to  determine  if 
there  be  a  local  dilatation  above  it,  we  can  administer  one  of  the 
capsules.  This  will  block  the  opening.  If  the  patient  then  swallows 
as  much  bismuth  paste  as  he  can,  a  radiogram  will  show  the  extent 
of  the  dilatation. 

6.  If  the  history  and  previous  examination  has  rather  suggested 
an  extra-oesophageal  cause  for  the  difficulty  of  swallowing,  or  has 
led  to  no  tentative  diagnosis,  we  make  two  radiograms  after  the 
patient  has  taken  the  bismuth  capsule  and  bismuth  paste,  one  in  the 


Fig.  6  i.s  from  a  patient  aged  fifty  years.  The  complaint  was  difficulty  in  swallowing, 
of  three  months'  duration.  The  clinical  examination  showed  as  positive  findings  a  fcctid  odor 
to  the  breath,  a  dilated  right  pupil,  an  old  right  corneal  soar,  a  secondary  anemia,  and  a  very 
slow  method  of  eating;  later,  spitting  up  of  blood.  Laryngoscopic  examination,  etc.,  was 
negative.  Bismuth  paste  and  bismuth  capsules  were  administered  and  a  radiogram  made. 
The  print  has  been  described  in  the  text.  The  passing  of  sounds  and  oesophagoscope  was 
deemed  inadvisable  until  the  former  should  be  therapeutically  required.  A  diagnosis  of 
carcinoma  of  the  oesophagus  at  the  level  of  the  tracheal  bifurcation  was  made. 

(NoTE.^If  only  bismuth  paste  were  administered,  and  no  spasm  of  the  lower  end  of  tlic 
opsophiigus  were  present,  a  radiogram  might  give  no  evidence  of  the  stricture.) 


anteroposterior  direction  during  suspended  respiration,  the  ])hite 
to  include  the  region  of  the  neck;  the  other  radiogram  is  made  in 
the  right  anterior  oblique  position.  One  or  both  of  these  plates 
will  show  the  seat  of  delay  and  give  valuable  information  regarding 
the  nature  of  the  underlying  lesion.  If  an  aneurysm  or  mediastinal 
tumor  be  evidently  j)resent,  they  will  show  whether  its  position 
corresponds  to  the  point  at  which  the  bismuth  is  delayed. 

The  further  investigation,  if  any,  depends  upon  the  tentative' 
conclusion  that  is  formed  after  the  a.s.sociation  of  the  clinical  and 
radiographic  data: 
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1.  If  we  concliKle  that  an  aneurysm  is  present,  no  further  investi- 
gation is  required  or  indeed  justifiable. 

2.  If  an  aneurysm  be  present,  l)ut  the  location  of  the  stricture 
be  below  the  aneurysmal  sac,  no  further  investigation  is  justifiable, 
as  the  sac  of  the  aneurysm  might  be  ruptured. 

3.  If  we  are  convinced  that  a  carcinoma  of  the  oesophagus  is 
present,  the  less  the  instrumentalmeddling  the  better  for  the  patient. 
The  passage  of  instruments  is  only  called  for  when  their  use  is 
demanded  for  therapeutic  purposes. 


Fig.  7. — A  capsule  is  seen  lying  behind  the  sixadow  due  to  the  arch  of  the  aorta.  Bismuth 
paste  and  a  large-bore  stomach  tube  were  passed  without  difficulty.  A  temporary  retention 
of  a  capsule  in  this  portion  is  not  infrequent.    CEsophagoscopy  was  considered  inadvisable. 

If  further  investigation  be  advisable,  examination  with  the  sound 
and  the  oesophagoscope  is  now  in  order.  The  pa.ssing  of  the  sound 
should  precede  that  of  the  oesophagoscope.  Thus,  we  learn  if  the 
diameter  of  the  gullet  above  the  spot  at  which  the  capsule  is  arrested 
will  allow  of  the  passing  of  a  tube  of  the  diameter  of  the  oesophago- 
scope. 

The  best  bougies  are  probably  those  having  a  whalebone  handle 
and  interchangeable  olive-shaped  metallic  heads  of  different  sizes. 
They  are  neither  too  rigid  nor  too  flexible.  The  method  of  use 
and  the  information  they  afTord  in  cases  of  oesophageal  carcinoma, 
oesophageal  spasm,  and  stricture  from  extra-oesophageal  causes 
other  than  aneurysm  are  well  known  and  need  no  comment. 

CEsophagoscopy  is  the  last  diagnostic  means  in  this  proposed 
scheme.     It  is  a  method  often  di.sagreeable  to  the  patient,  and  if 


232  cooper:  examination  of  the  (esophagus 

done  roughly  or  inopportunely,  of  considerable  danger.  Its  employ- 
ment demands  a  wise  discretion  and  good  sense  on  the  part  of  the 
operator. 

The  technique  of  the  examination  is  as  follows: 

1.  The  stomach  should  be  empty,  and  the  oesophagus,  if  dilated, 
should  be  washed  out.  No  sound  should  have  been  passed  for  at 
least  twenty-four  hours. 

2.  An  injection  of  j  grain  of  morphine  and  y^o"  grain  of  atropine 
is  given  half  an  hour  previously. 

3.  The  structures  of  the  throat  are  well  anesthetized  with  a  10 
per  cent,  solution  of  ji'-eucaine  with  adrenalin. 

The  patient  may  be  examined  in  the  sitting,  left  lateral,  or  dorsal 
position.  I  prefer,  when  possible,  to  have  the  patient  seated  on  a 
cushion  on  the  floor.  The  back  and  feet  are  placed  against  firm 
supports;  another  cushion  is  put  under  the  knees.  An  assistant 
supports  the  head,  which  is  dorsally  flexed. 

The  patient  is  told  to  breathe  quietly;  to  swallow  when  told  to 
do  so;  to  raise  his  hand  if  in  pain,  since  he  cannot  speak;  and  to  pay 
no  attention  to  drooling  saliva. 

I  use  the  Einhorn  instrument,  which  carries  its  own  light.  I 
watch  its  passage  over  the  back  of  the  tongue  past  the  epiglottis 
into  the  pharyngeal  slit.  The  mandrin  is  then  introduced  and  the 
instrument  is  carried  past  the  inferior  constrictor.  The  mandrin  is 
then  withdrawn  and  the  further  progress  of  the  instrument  watched. 
The  previous  investigation  will  have  told  us  what  bore  instrument 
can  be  used  and  the  length  of  instrument  to  be  chosen.  It  is  carried 
to  the  site  of  the  lesion. 

The  appearance  of  the  lesion  is  in  many  instances  quite  character- 
istic :  the  wrinkled  sac  of  a  diverticulum,  the  rosette-like  appearance 
occasioned  by  a  local  spasm,  the  bleeding  ulcerated  nodules  of  a 
carcinoma  if  seen  are  readily  recognized.  In  other  instances  the 
picture  presented  by  extra-a>sophageal  growths  is  exactly  similar 
to  that  seen  in  some  cases  of  carcinoma. 

The  object  of  this  paper,  however,  is  not  to  describe  the  correct 
technique  of,  or  the  information  gained  by,  hypopharyngoscopy, 
probing  with  sounds,  and  crsophagoscopy,  and  I  have  purposely 
refrained  from  speaking  of  double  sounds  and  apparatus  for  de- 
termining the  intra-cesophageal  pressure.    Ratlier  it  is  threefold: 

1.  To  record  how  simply  one  can  often  clinically  gain  serviceable 
information  in  cases  of  a\sophageal  diverticulum. 

2.  To  show  that  radiography  can  be  of  considerable  service  in 
the  investigation  of  these  patients. 

3.  To  advocate  the  adoption  of  the  above  outlined  .system  in 
the  investigation  of  patients  afiiicted  with  difhcultics  of  deglutition. 
It  will,  1  believe,  prevent  some  deaths  and  will  undoubtedly  save 
mucli  distress  to  a  class  of  patients  who  already  suffer  much.  Its 
advantage  for  teaching  })urposes  is  obvious. 
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THE  GASTRIC  SECRETION. 
By  Edward  A.  Aronson,  M.D., 

ASSISTANT    PHYSIOLOGICAL    CHEMIST,    MOUNT    SINAI    HOSPITAL,    NEW    YORK. 

Perhaps  no  one  field  in  physiological  or  pathological  chemistry 
contains  more  of  interest  than  the  results  of  a  systematic  investigation 
of  the  gastric  secretion.  This  paper  is  based  on  a  study  of  the 
vomitus  from  81  patients,  mostly  derived  from  postanesthetic 
vomiting.  No  food  particles  were  present  in  any  of  the  specimens, 
for  in  Mount  Sinai  Hospital,  as  in  other  institutions,  food  and 
water  are  withheld  for  several  hours  before  the  patient  is  anesthetized. 
The  results,  as  one  can  see  from  the  tables,  are  of  some  interest  and 
at  some  variance  with  opinions  held  by  other  observers. 

Taking  up  the  first  of  the  columns,  we  find  that  the  amounts 
vary  from  20  c.c.  to  240  c.c.  This  variance  unquestionably  is  an 
individual  one  dependent  on  the  length  of  the  anesthesia,  thereby 
influencing  the  amount  of  mucus  swallowed,  the  watery  element 
acting  as  a  chemical  stimulant;  the  psychical  effect  of  both  operation 
and  anesthesia,  the  nervous  temperament,  etc.,  of  the  patient,  all 
or  each  of  which  may  influence  the  amount  of  gastric  secretion. 
Larger  amounts  of  gastric  secretion  may  also  be  due  to  an  existing 
functional  condition  or  to  a  transudation  following  an  abnormal 
resorptive  power.  Normally  the  fasting  stomach  may  contain 
10  to  20  c.c.  of  fluid. 

The  color  cjuestion  was  also  of  interest :  it  was  brown  in  22,  green 
in  37,  colorless  in  6,  yellow  in  7,  gray  in  8.  Very  few  were  perfectly 
clear,  mostly  all  being  turbid  from  the  mucus  present.  Of  the  37  green 
specimens,  only  32  contained  bile,  thus  confirming  the  opinion  that  not 
every  green  stomach  contents  is  caused  by  the  presence  of  bile. 
Mucus  in  various  amounts  is  also  influenced  by  some  of  the  causes 
which  tend  to  increase  the  amount  of  gastric  secretion.  It  may 
be  caused  by  mouth  lesions — stomatitis,  ptyalism,  pharyngitis,  etc. 
— or  by  a  catarrhal  gastritis.  Normally,  there  is  always  a  little 
mucus  present.  In  6  there  was  no  mucus,  little  in  37,  moderate  in 
13,  and  much  in  25. 

The  normal  chemical  reaction  of  the  gastric  secretion  is  acid, 
due  to  the  presence  of  free  acid,  partly  to  acid  salts  (monophosphates), 
and  partly  to  both.  In  the  81  specimens,  66  were  acid  to  litmus, 
9  were  alkaline,  and  5  were  neutral. 

The  Congo  paper  reaction  was  positive  in  but  27  and  negative 
in  53.  This  reaction  is  very  generally  used  to  determine  the  pres- 
ence of  free  acids,  and  one  is  somewhat  struck  by  the  fact  that  66 
of  the  specimens  were  acid  to  litmus  and  but  27  of  these  positive  to 
Congo,  assuming  that  the  gastric  acidity  is  due  to  the  free  acids 
present. 
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Diagnosis. 


Colporrhaphy 
Carcinoma  of  kidney 
Endometritis 

? 
Pregnancy 
Abortion 

Diseased  appendages 
Renal  colic 
Tumor  of  colon 
Hemorrhoids 
Chronic  nephritis 

12  j  Hemorrhoids 

13  Ectopic  gestation 

14  Carcinoma  of  rectum 
Hernia 
Appendicitis 
Cliolelithiasis 


Appendicitis 


Cholecystectomy 

? 

7 

? 
Appendicitis 
Ventral  hernia 
Hematoma 
Appendicitis 
Carcinoma  of  rectum 
Appendicitis 
Appendicitis 
Glands  of  neck 
Nephropexy 
Appendicitis 
Tumor  of  breast 
Appendicitis 
Carcinoma  of  rectum 
Salpingo-oophorectomy 
Appendicitis 
Appendicitis 
Gall-bladder 
Appendicitis 
Tuberculous  glands 
Hernia 
Appendicitis 

46  j  Hernia 

47  Ovarian  cyst 

48  Gastrostomy 

49  Appendicitis 

50  I  Appendicitis 

51  [Glands  of  neck 
62  |Gull-bladd(T 

53  lAppeiidicitis 

54  I  Appendicitis 
65   Fistuhi-in-ano 
56  i  Varicose  veins 


32 
95 

120 
22 
31 
29 
88 
29 
65 
38 
68 
28 
94 
50 
45 
46 

102 
90 
25 
60 
50 

240 

150 
64 
60 
90 
22 
77 
72 
67 
30 
53 
32 

160 
45 
36 
67 
28 
80 
21 
20 
65 
52 
32 
78 

124 
68 
65 
85 
95 
45 

140 
43 
40 
30 
36 


li 

'i  §5 

«     .4- 

•5  £ 

Color. 

Mucus. 
None 

Congo. 

Bile. 

<    0. 

6  ^ 

Negative 

0.168 

0.018 

0.231 

Brown 

None 

Acid 

Negative 

Negative 

0.147 

0.008 

0.277 

Yellow 

Little 

Acid 

Negative 

Positive 

0.104 

0.017 

0.422 

Yellow 

Little 

Neutral 

Negative 

Negative 

0.073 

0.0017 

0.177 

Green 

Little 

Acid 

Negative 

Positive 

0.015 

0.419 

Brown 

Little 

Acid 

Negative 

Positive 

0.148 

0.015 

0.397 

Brown 

Little 

Acid 

Positive 

Negative 

0.241 

0.029 

0.500 

Colorless 

Littlf* 

Alkaline 

Negative 

Negative 

0.133 

0.0204 

0.256 

Brown 

Little 

Acid 

Positive 

Positive 

0.172 

0.0204 

0.497 

Brown 

Much 

Acid 

Negative 

Negative 

0.246 

0.035 

0.532 

Brown 

Little 

Acid 

Positive 

Negative 

0.199 

0.029 

0.536 

Green 

Little 

Acid 

Negative 

Positive 

•0.2.56 

0.65:; 

Brown 

Little 

Alkaline 

Negative 

Negative 

0.133 

0.2t>i; 

Colorless 

Much 

Acid 

Negative 

Positive 

0.014 

0.030 

0.401 

Colorless 

Much 

Acid 

Negative 

Positive 

0.165 

0.027 

0.348 

Yellow 

None 

Alkaline 

Negative 

Positive 

0.095 

0.058 

0 .  358 

Yellow 

Little 

Neutral 

Negative 

Negative 

0.035 

0.006 

0.099 

Colorless 

Much 

Acid 

Negative 

Positive 

0.143 

0.419 

Brown 

None     . 

Alkaline 

Negative 

Positive 

0.201 

0.054 

0.398 

Brown 

None 

Acid 

Positive 

Negative 

0.145 

0.344 

Green 

Little 

Acid 

Positive 

Positive 

0.090 

0.024 

0.440 

Gray 

None 

Neutral 

Negative 

Positive 

0.123 

0.036 

0.277 

Green 

Little 

Acid 

Positive 

Positive 

0.070 

0.027 

0.270 

Brown 

Little 

Acid 

Positive 

Negative 

0.160 

0.030 

0.866 

Brown 

Small 

Acid 

Positive 

Negative 

0.140 

0.023 

0.472 

Green 

Much 

Acid 

Negative 

Positive 

0.154 

0.014 

0.284 

Green 

Much 

Acid 

Negative 

Positive 

0.132 

0.341 

Green 

Moderate 

Acid 

Negative 

Positive 

0.199 

0.018 

0.124 

Green 

Much 

Acid 

Negative 

Positive 

0.238 

0.034 

0.479 

Green 

Much 

Acid 

Negative 

Positive 

0.126 

0.017 

0.238 

Green 

Much 

Acid 

Negative 

Positive 

0.126 

0.312 

Brown 

Moderate 

Acid 

Positive 

Positive 

0.157 

0.022 

0.415 

Green 

Moderate 

Acid 

Negative 

Positive 

0.104 

0.010 

0.405 

Green 

Much 

Acid 

Negative 

Positive 

0.104 

0.017 

0.287 

Green 

Much 

Acid 

Positive 

Positive 

0.115 

0.019 

0.394 

Green 

Little 

Neutral 

Negative 

Positive 

0.132 

0.046 

0.373 

Brown 

Little 

Acid 

Positive 

Positive 

0.168 

0.025 

0.466 

Green 

Little 

Acid 

Negative 

Negative 

0.081 

0.007 

0.146 

Brown 

Much 

Acid 

Positive 

Negative 

0.036 

0.012 

0.433 

Green 

Little 

Acid 

Positive 

Positive 

0.056 

0.298 

Brown 

Little 

Acid 

Positive 

Negative 

0.362 

0.454 

Green 

Moderate 

Acid 

Negative 

Positive 

0.082 

0.019 

0.258 

Green 

Moderate 

.\cid 

Negative 

Positive 

0.244 

0.034 

0.360 

Colorless 

Little 

.\cid 

Negative 

Positive 

0.120 

0.003 

0.389 

Green 

Much 

Acid 

Negative 

Positive 

0.210 

0.012 

0.27! 

tireen 

Moderate 

Acid 

Negative 

Positive 

0.178 

0.020 

0.3W 

(Jreen 

Much 

.■\cid 

Positive 

Negative 

0.193 

0.019 

0.38i 

Brown 

Little 

Acid 

Negative 

Positive 

0.134 

0.012 

0.1» 

Gray 

Little 

Acid 

Negative 

Positive 

0.087 

0.017 

O.W 

Green 

Mucus 

Acid 

Positive 

Positive 

0.154 

0.018 

0.3« 

Brown 

Little 

.Vcid 

Negative 

Negative 

0.224 

0.039 

0.69 

Green 

Much 

Acid 

Negative 

Positive 

0.120 

0.025 

0.36 

1 

Green 

Little 

Acid 

Positive 

Positive 

0.145 

0.023 

0.68 

1 

Gray 

Moderate 

Alkaline 

Negative 

Positive 

0.249 

0.044 

0.4S 

1 

Yellow 

Moderate 

Acid 

Negative 

Positive 

0.134 

O.M 

1 

Gray 

Little 

Alkaline 

Negative 

Positive 

0.210 

0.017 

oM 

■ 
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Ta  ble   I — Con  fin  iicd. 


1 

57 

Diagiiobi.s. 

Amount   c.c. 

Mucus. 
Much 

5 
Acid 

Congo.           Bile. 

a 

.    fc- 

0    " 
H 

■-  J. 

O    V 

S   ^ 



1  s 

Abdoniiiiiil  cyst 

34     Green 

Positive      Negative 

0.098  0.041 

0.571 

58 

Hernia 

51     Green 

Little 

Acid 

Po.sitive      Positive 

0.176  0.019 

0.678 

59 

Appendirilis 

25     Green 

Much 

Acid 

Negative     Positive 

0.087      .... 

0.224 

60 

Ai)i)endiciti.s 

75     Green 

Little 

Alkaline 

Negative    Positive 

0.143  0.014 

0..366 

61 

Tumor  of  breast 

50     Green 

Little 

Alkaline 

Negative    Positive 

0.143   0.020 

0 .  327 

62 

Appendicitis 

90     Brown 

Little 

Acid 

Positive      Positive 

0.263 

0.029 

0.437 

63 

Ai>pendicitis 

60     Colorless 

Moderate 

Acid 

Positive      Positive 

0.148 

0.015 

0.408 

64 

Appendicitis 

40     Green 

Much 

Acid 

Negative     Positive 

0.109 

0.017 

0.412 

65 

Saipingo-otiphorectomy 

50     Brown 

Moderate 

Acid 

Positive      Positive 

0.146 

0.015 

0.344 

66 

Appendicitis 

60     Green 

Little 

Acid 

Negative     Positive 

0.140 

0.017 

0.415 

67 

Cholecystectomy 

70     Brown 

Much 

Acid 

Positive      Negative 

0.148 

0.019 

0.284 

68 

Hemorrhoids 

78     Brown 

Little 

Acid 

Positive      Positive 

0.137 

0.020 

0 .  387 

69 

Hemorrhoids 

03     Green 

Much 

Acid 

Negative     Positive 

0.134 

0.036 

0 .  366 

70 

Hezuorrhoids 

37     Green 

Little 

Acid 

Positive      Positive 

0.120 

0.036 

0.415 

71 

Umbilical  hernia 

70    Gray 

Moderate 

Acid 

Negative    Positive 

0.120 

0.036 

0.437 

72 

Colostomy 

70     Yellow 

Much 

Acid 

Negative    Negative 

0.216 

0.017 

0.383 

73 

Gall-bladder 

70    Green 

Little 

Acid 

Negative     Positive 

0.109 

0.031 

0.412 

74 

Bunion 

43    Gray 

Moderate 

Acid 

Negative     Negative 

0.129 

0.027 

0.380 

75 

Hernia 

31     Green 

Little 

Neutral 

Negative    Negative 

0.193 

0.036 

0.621 

76 

Hemorrlioids 

41     Gray 

Little 

Alkaline 

Negative     Negative 

0.182 

0.032 

0.366 

77 

Hernia 

95     Green 

Much 

Acid 

Negative     Positive 

0.117 

0.013 

0 .  398 

78 

Appendicitis 

80    Brown 

Moderate 

Acid 

Positive      Positive 

0.098 

0.012 

0.348 

79 

Osteomyelitis 

80    Gray 

Much 

Acid 

Negative     Positive 

0.174 

0.029 

0.330 

iO 

Appendicitis 

30    Green 

Much 

Acid 

Positive      Negative 

0.140 

0.479 

n 

Hernia 

31     Gray 

Little 

Acid 

Negative     Negative 

0.160 

0.030 

0.465 

Average 

0.14,7     0.022 

0.378 

Ratio  of  ammonia  to  total  nitrogen,  1  to  6.6.  Total  of  nitrogen  to  chlorine,  1  to  2.6. 


This  result  points  to  a  conclusion  that  Congo  paper  is  hardly 
sensitive  enough  to  rely  on  even  for  a  qualitative  test,  and  to  use 
instead,  according  to  Leo,  a  solution  of  Congo  red,  which  is  much 
more  delicate  than  the  paper.  He  shows  that  while  Congo  paper 
gave  a  positive  reaction  when  0.01  per  cent.  HCl  was  present,  a 
.solution  of  Congo  red  gave  a  positive  reaction  with  but  O.OOOO  per 
cent.  HCl. 

The  presence  of  bile  in  50  of  the  specimens  and  its  ab.sence  in  25 
was  rather  interesting.  Bile  in  the  gastric  secretion  occurs  as 
a  regurgitation  into  the  stomach — frequently  seen  in  the  vomitus 
whenever  the  vomiting  may  be  very  intense  or  frequently  repeated. 
The  presence  of  bile,  ever  so  faint,  signifies  an  antiperistalsis  of  the 
duodenum.  Liirger  amounts  of  bile  point  to  a  deficient  stomach 
motility,  an  atony,  or  an  ectasia.  Schiiler  even  says  that  large 
amounts  of  bile  aid  in  making  a  differential  diagnosis  between  an 
atonic  ectasia  and  an  ectasia  due  to  a  pyloric  stenosis,  being  much 
larger  in  amount  in  the  former. 
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The  passage  of  bile  into  the  stomach  during  digestion  seems, 
according  to  several  observers,  to  have  no  disturbing  action  on 
gastric  digestion.  The  acid  contents  of  the  stomach,  containing  an 
abundance  of  proteins,  gives  with  the  bile  a  precipitate  of  proteins 
and  bile  acids.  The  precipitate  formed  easily  redissolves  in  an 
excess  of  bile,  and  also  in  the  XaCl  formed  by  the  neutralization 
of  the  HCl  of  the  gastric  juice.  This  may  take  place  even  in  a 
faintly  acid  reaction. 

The  chemical  reaction  of  bile  is  feebly  alkaline,  and  when  in 
the  stomach  unquestionably  neutralizes  the  HCl,  and  this  perhaps 
accounted  for  the  small  number  of  Congo  positive  reactions.  Of  the 
27  positive  Congo  reactions,  16  showed  the  presence  of  bile;  of  the 
53  negative  Congo  reactions  40  showed  the  presence  of  bile. 

From  this  it  can  be  assumed  that,  while  the  bile  has  but  little 
influence  on  the  acid  reaction  to  litmus,  it  does  appear  to  have  some 
effect  on  the  Congo  reaction.  There  were  but  9  cases  in  which  the 
reaction  was  alkaline,  and  in  6  of  these  bile  was  present.  In  these 
6  cases  the  chlorine  percentage  was  comparatively  high,  while  in  the 
other  3,  in  which  bile  was  absent,  this  percentage  was  low. 

The  percentage  of  total  nitrogen  varied  from  0.014  to  0.362,  the 
average  being  0.147.  In  recent  years  more  attention  has  been  given 
to  the  nitrogen  content  of  the  gastric  secretion,  particularly  by  Salo- 
mon for  the  purpose  of  diagnosticating  carcinoma  of  the  stomach. 
He  mahitained  that  if  in  100  c.c.  of  normal  salt  solution  used  to 
rinse  out  the  empty  stomach,  he  found  more  than  25  mg.  of  total 
nitrogen,  it  indicated  the  presence  of  a  carcinoma.  In  none  of  the 
patients  from  whom  the  specimens  were  obtained  was  carcinoma 
diagnosticated,  thereby  preventing  confirmation  of  his  opinion. 

Ammonia  in  the  stomach  secretion  is  regarded  by  some  as  a 
pathological  constituent,  by  others  (Rosenheim  and  Strauss)  as 
normal.  In  each  of  the  81  specimens  the  ammonia  content  was  a 
fairly  constant  one,  as  will  be  seen  from  the  table — an  average  of 
0.022  per  cent. 

Chlorine,  a  normal  component  of  the  gastric  juice,  is  a  most 
important  element  for  the  formation  of  the  HCl.  How  this  acid  is 
formed  we  are  not  at  all  certain.  According  to  the  older  observers, 
the  amount  of  chlorine  present  in  gastric  juice  is  more  than  would 
suffice  to  form  chlorides  with  all  the  bases  present,  and  tlie  excess, 
if  regarded  as  existing  in  the  form  of  HCl,  corresponds  exactly  to 
tlie  amount  of  free  acid  present.  At  some  subsequent  time  I  shall 
j)ublish  results  on  this  question. 

Looking  at  the  chlorine  figures,  it  can  be  seen  that  these  vary 
considerably.  Kcnli/ing  that  ciilorinc  enters  materially  into  the 
(juantity  of  HCl  formed,  we  find  that  a  positive  Congo  reaction  was 
obtained  when  tliere  was  0.27  per  cent,  or  uj)ward  of  chlorine. 

Althongli  60  of  the  cases  showed  the  presence  of  more  than  0.30 
per  cent,  chlorine,  the  Congo  reaction  was  positive  in  24  and  negative 
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in  36.  Of  the  positive  ones,  bile  was  present  in  14  and  absent  in  10. 
Of  the  36  negative  cases,  bile  was  present  in  29  and  absent  in  7. 
From  this  we  may  be  permitted  to  conclude  that  the  bile  present  in 
some  way  acts  on  the  chlorine  and  hence  gives  a  negative  Congo 
reaction.  This  appears  to  indicate  that  bile  in  the  stomach — how 
frequently  it  is  present  we  can  not  say,  because  we  assume  it  is  only 
present  as  a  result  of  vomiting  or  in  pathological  conditions — influ- 
ences the  acidity,  and  may  be  used  therapeutically  in  cases  of  hyper- 
acidity with  at  least  similar  or  perhaps  better  results  than  attend  the 
use  of  alkalies.  At  present  I  am  engaged  in  a  study  of  this  question, 
and  in  a  subsequent  communication  will  give  my  results. 

In  making  studies  on  the  total  nitrogen,  ammonia,  and  chlorine 
contents  of  the  gastric  juice,  one  must  not  lose  sight  of  the  saliva 
factor.  To  allow  for  this,  I  examined  these  elements  in  ten  normal 
salivas. 

Table  II. — Saliva. 


No. 


Total  nitrogen. 

Ammonia. 

Chlorine. 

0.0616 

per  cent. 

0.0085  per  cent. 

0.0.568 

per  cent. 

0 . 0.504 

per  cent. 

0.0085  per  cent. 

0.08.52 

per  cent. 

0.0658 

per  cent. 

0.0238  per  cent. 

0.0816 

per  cent. 

0.0546 

per  cent. 

0.0187  per  cent. 

0.0461 

per  cent. 

0.0826 

per  cent. 

0.0255  per  cent. 

0 . 0994 

per  cent. 

0.0546 

per  cent. 

0.0120  per  cent. 

0 . 0460 

per  cent. 

0.0434 

per  cent. 

0.00.50  per  cent. 

0.0710 

per  cent. 

0 . 0364 

per  cent. 

0.0170  per  cent. 

0.1171 

per  cent. 

0.0546 

per  cent. 

0.0170  per  cent. 

0.0532 

per  cent. 

0.0644 

per  cent. 

0.0153  per  cent. 

0.0710 

Ijer  cent. 

0.0151  per  cent. 


0.0727  per  cent. 


Average     0.0568  per  cent. 

Ratio  of  ammonia  to  total  nitrogen,  1  to  3.76.      Total  of  nitrogen  to  chlorine,  1  to  2.28. 


From  these  ten  cases  an  average  was  obtained  for  comparison 
witli  the  same  constituents  of  the  gastric  .secretion,  and  it  will  be 
noticed  that  the  total  nitrogen  in  the  latter  is  almost  three  times 
that  of  the  saliva,  the  ammonia  twice,  the  chlorine  more  than  five 
times. 

To  Dr.  S.  Bookman,  thanks  are  due  for  many  suggestions  in  the 
course  of  this  studv. 
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LOCAL  ASPHYXIA  OF  THE  EXTREMITIES  (RAYNAUD'S  DISEASE) 

WITH  THE  HITHERTO  UNDESCRIBED  COMPLICATION  OF 

INTERMITTENT  ACHYLIA  GASTRICA. 

By  G.  a.  Friedman,  M.D., 

CHIEF   OK  THE   INTERNAL    MEDICAL  DEPARTMENT  OF    THE    MOUNT  SINAI   HOSPITAL   DISPENSARY; 

GASTRO-ENTEROLOGIST  TO  THE  BETH  ISRAEL  HOSPITAL  DISPENSARY;    CONSULTING 

PHYSICIAN    TO    THE    YORKVILLE    HOSPITAL,    NEW    YORK. 

Local  asphyxia  and  symmetrical  gangrene  are  not  two  different 
diseases,  but  two  degrees  of  one  and  the  same  malady.  The  latter 
condition  is  often  absent.  While  the  word  "asphyxia"  expresses  a 
definite  pathological  state,  the  term  "local"  may  be  misleading,  since, 
according  to  Raynaud,  search  for  the  origin  should  not  be  confined 
to  the  affected  parts.  The  following  case  was  first  seen  at  the  Beth- 
Israel  Dispensary,  January  12,  1909. 

Celia  R.,  aged  twenty-three  years,  single,  a  dressmaker,  born  in 
Russia,  has  lived  two  and  one-half  years  in  America. 

Family  History.  Father  and  a  paternal  uncle  have  hemorrhoids; 
mother  is  "very  nervous;"  one  brother  has  chronic  indigestion; 
sister  is  subject  to  attacks  of  long-lasting  singultus.  There  is  no 
history  of  a  disease  like  the  patient's. 

Personal  History.  Hygienic  surroundings  are  poor;  the  diet  is 
mixed;  no  alcoholic  beverages  are  used;  tea  and  coffee  in  modera- 
tion. Although  she  can  eat  everything,  the  patient  does  not  enjoy 
her  food. 

Previous  Diseases.  Has  had  the  ordinary  diseases  of  childhood. 
Five  years  ago  in  Russia  had  malaria.    Syphilis  is  denied. 

Menstrual  Historv.  Menstruation  began  at  the  age  of  fourteen 
years;  interval  twenty-eight  days;  duration  four  to  seven  days;  flow 
))rofuse;  pain  ])resent  for  two  days.  For  the  last  three  years  there 
lias  been  some  irregularity  in  the  interval,  which  is  now  only  two  or 
three  weeks. 

Present  Illness.  Dates  back  to  her  malaria,  five  years  ago.  At 
first  the  fever  was  quotidian  in  type,  the  attacks  lasting  several  hours. 
After  several  weeks  the  hyj)erj)yrexia  and  sweating  began  to  occur 
every  otlier  day.  Then  for  three  months  large  doses  of  (piinine  wer(> 
given.  The  patient  remained  very  weak  and  was  under  medical  care 
for  three  months  more.  Soon  after  she  recovered  from  her  post- 
malarial  w(\d<ness  she  noticed  that  one  finger  of  the  right  hand 
(which  one  she  cannot  remember)  became  white  and  "dead." 
Motion  was  normal,  but  sensation  was  lost.  The  whiteness  extended 
to  all  the  phalanges  of  both  hands,  and  remained  imchanged  for  a 
vear's  time,  when  the  skin  began  to  assume  a  bluish  aspect,  while 
loss  of  sensation  and  coldness  became  quite  tnarked.  Later  the  feet 
i)ecame  sinn'larly  affected.  The  condition,  im|)roving  somewhat  in 
summer,  is  worse  on  cold  winter  days.    The  patient  notes  that  even 


FRIEDMAN:    LOCAL   ASPHYXL\    OF   THE   EXTREMITIES  239 

on  hot  (lays  she  does  not  sweat  Hke  other  people,  and  is  not  compelled 
to  change  her  iniderwear  more  frequently  in  summer  than  in  winter, 
although  it  very  seldom  happens  that  a  few  drops  of  cold  prespiration 
appear  on  the  forehead. 

Physical  Examination.  The  skin,  especially  that  of  the  face,  is 
dry,  very  tense,  and  lacking  in  elasticity.  For  the  last  reason  draw- 
ing the  inferior  eyelid  from  the  eyeball  is  possible  only  with  difficulty, 
and  the  upper  lid  droops  somewhat.  It  is  almost  impossible  to  raise 
the  skin  of  the  extremities  and  face  in  folds.  Both  hands  have  a 
bluish  appearance,  and  to  the  touch  they  are  dry  and  icy  cold.  The 
feet,  especially  the  toes,  feel  the  same,  but  have  not  the  bluish  appear- 
ance of  the  hands.  The  fingers  of  both  hands  are  spread  and  held  in 
slight  flexion.    Complete  extension  is  impossible. 

With  the  exception  of  a  few  small  areas  where  sensation  is  dimin- 
ished, the  skin,  together  with  the  mucous  membrane  of  the  anterior 
part  of  the  tongue,  is  entirely  insensitive  to  pinpricks.  The  tempera- 
ture is  quite  lost  in  the  affected  parts  of  the  hands  and  feet  and  is 
much  diminished  over  the  greater  part  of  the  remainder  of  the  skin. 
The  tactile  sense  is  somewhat  perverted.  The  muscular  sense  and 
the  stereognostic  sense  are  normal.  The  knee-jerks  and  the  Achilles- 
jerks  are  slightly  exaggerated.    There  is  no  ankle  clonus. 

The  circulatory  apparatus  is  normal.  The  pulse  is  palpable  in  tlie 
posterior  tibial,  and  in  the  dorsal  artery  of  the  foot,  as  well  as  in  the 
radial.  No  thickening  of  the  arterial  wall  can  be  detected.  The 
blood  pressure  is  130  mm.  Hg.  Neither  the  liver  nor  the  spleen  is 
palpable. 

The  pupils  are  equally  dilated.  There  is  slight  blepharitis.  The 
papillae  are  of  normal  color;  the  arteries  contracted,  their  lumen 
being  about  one-half  that  of  the  veins.  There  is  slight  hyper- 
metropia  (R.,  0.5;  L.,  0.25).     Otherwise  the  eyes  are  normal. 

The  Blood.  Hemoglobin,  80  per  cent.;  the' red  cells,  0,030,000; 
the  color  index,  0.66;  the  leukocytes,  7400.  Differential  count: 
Polymorphonuclears,  280  (70  per  cent.);  large  mononuclears,  16 
(4  per  cent.);  small  mononuclears,  83  (20.75  per  cent.);  transi- 
tionals,  8  (2  per  cent.);  eosinophiles,  10  (2.5  per  cent.);  basophiles, 
0  (0  per  cent.);  unclassified,  3  (0.75  per  cent.).  The  red  cells  vary 
slightly  in  size  and  shape.  No  malarial  plasmodia  and  no  free 
pigment  were  found. 

The  urine  was  examined  six  times.  The  twenty-four-hour  amount 
varied  from  950  to  1450  c.c.  The  acidity  (using  one  drop  of  phenol- 
phthalein  as  an  indicator  and  titrating  with  decinormal  sodium 
hydrate  solution)  varied  from  30  to  60.  Neither  albumin  nor  sugar 
was  ever  found.  Indican  was  present  to  slight  excess.  The  centri- 
fuged  sediment  contained  an  excess  of  urates.  Casts  were  never 
found. 

A  radiogram  of  the  hands  show  some  slight  absorption  of  bone  in 
the  phalanges  (Figs.  1  and  2). 
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The  Stomach  Contents.  January  14:  One  liour  after  an  Ewald- 
Boas  test  breakfast,  S  c.c.  of  very  thick  and  nearly  dry  material,  with  a 
very  little  fluid  and  some  exceedingly  tenacious  mucus,  was  expressed. 
It  took  some  time  to  clear  the  tube  of  the  particles  of  roll,  which 
appeared  absolutely  unchanged.  It  was  evident  that  no  chymifica- 
tion  was  going  on.    Free  HCl,  negative  to  Congo  red  and  to  phloro- 


Fiu.  1. — RadiciKiam  of  tlic  left  luiiui,  i>lio\viiiK  slight  absorption  of  bone 
in  the  metacarpals. 


glucin-vanallin.  Maltose  (with  Fehliiig's  solution),  positive.  Lactic 
acid,  negative.  Total  acidity,  not  determined.  On  the  same  morn- 
ing the  acidity  of  the  urine  was  fiO.  The  hands,  especially  the  fingers, 
were  blue,  the  feet  a  little  less  so.    (It  was  a  very  cold  day.) 

January  16.    Kwald-Boas  breakfast  eaten  at  9  a.m.,  exj)ressed  at 
10.    Amount  about  20  c.c,  of  the  same  gross  a]^]>earance  as  the  last. 
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Mucus,  present.  P'ree  HCl,  negative.  Total  acidity,  8.  Rennet, 
pepsin,  and  lactic  acid,  negative.  Acidity  of  the  urine,  58.  The 
fingers  and  toes  very  blue. 

January  18.  One  hour  after  a  similar  breakfast,  30  c.c.  was 
expressed.  This  was  more  fluid  and  there  was  no  mucus.  The 
particles  of  roll  were  much  changed,  as  if  chymification  were  pro- 


Fi<;.  2. — Radiograna  of  tlie  right  hand,  showing  absorption  of  bone  iu  the  metacarpal.s. 
Similar  to  that  seen  in  the  left  hand. 


ceeding.     Free  HCl,  8.    Total  acidity,  28.    Acidity  of  the  urine,  48. 
The  fingers  and  toes  had  no  suggestion  of  blueness. 

On  six  later  occasions  the  gastric  contents  were  examined  after  a 
test  breakfast.  Twice  free  H('l  and  pepsin  were  absent,  mucus  was 
present,  and  the  total  acidity  was  less  than  12.  These  findings  corre- 
sponded to  those  cold  days  when  the  symmetrical  asphyxia  and  the 
cyanotic  appearance  of  tlie  extremities  were  most  marked.    On  two 
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of  these  days  the  eyegrounds  were  examined,  with  the  results  already 
noted.  On  the  days  when  free  HCl  was  present  (ranging  between  4 
and  8)  and  the  total  acidity  reached  20  or  30  (once  as  high  as  40)  the 
fingers  and  toes  looked  red. 

To  recapitulate,  we  see:  (1)  That  the  patient  belongs  to  a  neurotic 
family.  (2)  That  as  far  as  the  presence  of  hemorrhoids  points  to  an 
angioneurotic  condition  there  is  this  predisposition  also;  but  that  the 
patient  herself  is  not  neurasthenic  nor  hysterical.  (3)  That  she  was 
in  perfect  health  until  the  age  of  eighteen,  when,  soon  after  an  illness 
with  an  obstinate  form  of  malaria,  she  noticed  the  deyelopment  of  her 
present  malady.  (4)  That  though  the  condition  of  all  four  extremi- 
ties is  better  in  the  summer,  yet  even  then  her  skin  does  not  function- 
ate so  actively  as  the  skin  of  other  people.  (5)  That  the  pain  sense 
is  lost  not  only  in  the  affected  parts,  but  nearly  all  over  the  skin  and 
on  the  anterior  part  of  the  tongue,  with  diminution  of  the  senses  of 
temperature  and  touch.  (6)  That  while  the  heart  and  palpable 
vessels  are  normal,  the  small  arteries  of  the  fundus  show  a  marked 
contraction  when  the  asphyxia  of  the  extremities  is  most  pronounced. 
(7)  That  there  is  a  slight  secondary  anemia.  (8)  But  the  most 
striking  feature  is  the  fact  that,  without  dyspeptic  symptoms,  there  is 
a  lack  of  free  HCl  and  the  presence  of  mucus  in  the  stomach  contents 
on  those  days  when  the  fingers  and  toes  show  the  most  characteristic 
picture  of  local  asphyxia;  while  on  the  days  when  the  extremities  are 
red  no  mucus  is  present  and  the  quantitative  examination  shows 
merely  hypoacidity. 

In  the  literature  we  find  malaria  mentioned  as  a  relatively  fre- 
quent cause  of  local  asphyxia,  which  may  develop  to  a  slight  degree 
in  the  course  of  intermittent  fever.  Raynaud^  was  aware  of  the 
intermittent  character  of  the  disturbance,  and  also  of  the  fact  that 
after  the  fever  has  subsided  the  convalescent  may  suffer  from  attacks 
of  local  asphyxia.  He  gave  quinine  in  such  cases.  Of  this  his  Cases 
V  and  VIII  are  good  illustrations.  (Case  V. — Woman  attacked  by 
tertian  fever  in  March.  Local  asphyxia  and  cyanosis  noted  in  April. 
Case  VIII. — Woman  ill  for  three  months  with  tertian  fever.  A  few 
months  later  local  asphyxia  intervened.)  Petit  and  VerneuiP  report 
cases  in  which  fever  preceded  the  local  asphyxia  for  years,  and  insist  on 
the  importance  of  the  former  as  a  cause.  Brehier  (quoted  by  Monro') 
goes  even  so  far  as  to  suggest  that  local  asphyxia  is  but  a  latent  form, 
"urie  forme  larvae,"  of  malaria.  Again,  Petit  and  Vernouil  point  out 
that  the  malarial  poison  is  not  sufficient,  but  that  there  must  be  other 
etiological  factors,  and  that  exposure  to  cold  is  probably  one  of  these. 
In  our  case  no  history  of  the  latter  cause  could  be  elicited. 

'  Local  .\spliyxia  and  Symmet riciil  GaiiKrenc  of  tlic  Extremities'.  Translated  by  Thomas 
Barlow;  Selected  MonoRraphs;  New  Researches  on  the  Nature  and  Treatment  of  Local 
Asphyxia  of  the  Extremities.  Translated  by  Thomas  Barlow. 

2  Rpvne  de  chinirRie.  1S83. 

'  Raynaud's  disease. 
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According  to  Raynaud  himself,  the  site  of  the  lesion  is  probably  in 
the  cord,  and  so  the  symmetry  of  the  affection  is  explained,  as  well 
as  the  good  results  following  the  application  of  a  descending  current 
to  the  spine.  ^Nlourson  (quoted  by  Monro)  thought  the  vascular 
spasm  to  be  due  to  irritation  of  the  vessels  of  the  cord  by  melanemic 
deposits.  This  [)athological  condition  might  be  present  in  my 
patient,  although  free  pigment  was  not  demonstrated  in  the  blood. 
The  peculiar  skin,  with  the  history  of  anidrosis  even  in  the  intervals 
between  the  attacks  of  local  aspln^ia,  would  speak  for  some  form  of 
scleroderma,  a  complication  not  so  rare  in  Raynaud's  disease. 
Stiirmdorf*  describes  an  analogous  picture  of  the  skin,  especially  that 
of  the  face,  "la  masque  sclerodermique"  of  the  French.  The  near 
approach  to  anesthesia  of  the  skin,  with  the  much  diminished  acuity 
of  the  temperature  sense  and  tactile  sense,  suggests  s}Tingomyelia. 
One  of  Braman's''  cases  was  very  similar  to  ours.  Although  anesthesia 
is  very  frequent  in  hysteria  and,  according  to  Osler,^  the  concurrence 
of  Raynaud's  disease  and  hysteria  is  common,  the  patient  did  not 
exhibit  any  of  the  ordinary  stigmas  of  hysteria,  and  the  distribution 
of  the  anesthetic  areas  was  always  the  same. 

The  contraction  of  the  papillary  arteries  would  give  more  support 
to  the  theory  that  local  asphyxia  is  a  neurosis  in  which  the  local 
symptoms  are  due  to  spasm  of  the  arterioles.  Fox^  reports  a  case  of 
sudden  paroxysmal  impairment  of  vision,  with  such  changes  in  the 
arteries  of  the  fundus.  My  patient  had  no  disturbance  of  vision. 
The  eyegrounds  were  examined  simply  because  Raynaud  called  atten- 
tion to  the  changes  therein.  According  to  his  views  this  condition 
is  not  associated  with  spasm  of  the  arteries  of  greater  size.  Calmette 
(quoted  by  Monro)  showed  that  patients,  who  have  recently  suffered, 
or  are  still  suffering,  from  malarial  cachexia  exhibit  paroxysmal  nar- 
rowing of  the  papillary  vessels. 

Some  explanation  must  be  given  of  the  radiogram  of  the  patient's 
hands,  taken  by  Dr.  Isaacs,  to  whom  I  take  this  opportunity  to 
express  my  hearty  thanks.  This  shows  some  very  slight  absorption 
of  bone.  Carl  Beck*  is  of  the  opinion  that  the  tissue  changes  in 
Raynaud's  disease  are  not  confined  to  the  soft  parts,  but  affect  the 
bones  as  well.  He  reports  two  cases  with  radiograms  to  prove  this 
assumption. 

The  examinations  of  the  urine  showed  simply  an  excess  of  uric  acid 
crystals  and  a  varying  degree  of  hyperacidity.  Haig  (quoted  by 
Monro)  thinks  many  symptoms  of  Raynaud's  disease  resemble  those 

♦  SjTnmetrical  Gangrene,  Medical  Record,  1891 

'  Falle  sjTnmetrischer  Gangran,  Verhl.  d.  Deutsch.  Gesellsci.  f.  Chirurg.,  1889,  xxix,  37. 

*  The  Cerebral  Complications  of  Raynaud's  Disease,  Amer.  Jour.  Med.  Sci.,  November, 
1901. 

'  Two  Cases  of  RajTiaud's  Disease  with  Ocular  SjTnptoms;  One  Case  Complicated  by 
Scleroderma,  .Tour.  Cutaneous  Dis.,  .August,  1907. 

'Some  New  Points  in  Regard  to  RajTiaud's  Disease,  .Amkr.  .Tocr.  Med.  Sri.,  November, 
1901. 
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of  "uric  acidemia,"  and  in  one  severe  case  he  was  able  to  demon- 
strate a  great  excess  of  uric  acid  in  both  the  blood  and  the  urine. 
He  believes  that  uric  acid  causes  the  contraction  of  the  arterioles. 

We  come  now  to  a  consideration  of  the  gastric  analyses.  After 
the  second  examination  we  thought  that  the  anacidity  was  of  ner- 
vous origin,  as  the  patient  was  not  suffering  from  any  disease  which 
might  lead  to  achylia  gastrica,  such  as  pernicious  anemia,  nephritis, 
or  tuberculosis.  Slight  secondary  anemia  was  indeed  diagnosticated, 
but  such  a  condition  would  not  be  sufficient  to  cause  any  marked 
chemical  changes  in  the  gastric  secretion.  The  fact  that  the  patient 
did  not  exhibit  any  subjective  symptoms  of  gastric  disturbance 
would  not  exclude  achylia  gastrica.  Knud  Faber  and  Lange^  pub- 
lished not  long  ago  several  cases  (Cases  VII  to  XI  of  their  series) 
which  ran  along  without  any  symptoms  and  without  demonstrable 
cause. 

The  presence  of  mucus  speaks  against  achylia  gastrica,  if  we  accept 
Einhorn's^"  use  of  the  term,  since  he  requires  absence  of  mucus  to 
establish  such  a  diagnosis.  A  gastric  catarrh,  on  the  other  hand, 
with  anacidity  would  not  exist  for  any  time  without  symptoms. 
Moreover,  the  patient  is  much  younger  than  the  average  sufferer  from 
this  disease,  and  the  analyses  showed  a  varying  condition  of  the  gas- 
tric secretion.  In  catarrh  of  the  stomach  the  findings  are  usually 
constant.  Some  other  explanation  for  this  variation  must  be  sought. 
In  spite  of  Hayem's  disbelief  in  nervous  achylia  gastrica,  we  must 
agree  with  Einhorn  that  such  a  form  probably  does  exist,  especially 
since  his  well-known  illustrations  give  strong  support  to  his  opinion. 
I  would  classify  my  case  as  one  of  paroxysmal  achylia  gastrica  and 
paroxysmal  mucorrhoea,  and  would  submit  that  the  same  etiological 
factor  produces  both  affections,  together  with  the  attacks  of  local 
asphyxia  in  the  extremities  and  the  changes  in  the  eyegrounds;  and 
that  if  the  last,  as  is  unquestiona])ly  the  case,  is  due  to  spasm  of  the 
arterioles,  so  may  be  all  tlie  ]>receding.  It  is  not  unlikely  that  all  the 
above  symptoms  should  occur  together,  or  that  the  gastric  symptoms 
should  be  caused  by  arterial  spasm  and  vary  with  the  intensity  of  the 
spasm. 

It  is,  indeed,  possible  that  there  are  two  types  of  achylia  gastrica: 
The  first,  of  nervous  origin,  would  take  the  form  of  a  paralysis  of  the 
secretory  fibers  to  all  of  the  gland  cells;  the  second,  of  vascular 
origin,  would  cause  rather  a  temporary  asphyxia  of  the  same  cells, 
with  a  resulting  alteration  in  the  secretion.  Pawlow"  points  to  the 
peculiar  changes  in  the  gastric  juice  following  section  of  the  vagus  as 
evidence  of  the  role  played  by  the  sympathetic  in  exciting  the  changes. 
Symj)atl)etic  and  vagus  sccmu  to  extend  nuitual  nid  in  tlu^  ]>erformaiu'e 

°  C.  LniiKC  Dip  PiillioKciicsf  II.  ActiuloKio  ik-r  iliioiiisclioii  Acliylia  ("lasliica.  Ztsriir.  f.  kliti. 

Mp(1.,  1908,  or.. 

'"  A  Furtlipr  Report  <m  Acliylia  (ia.'<trioa.  Medical  Record.  1905. 

"  The  Work  of  tlie  DJKeslivp  Glands.  Translaled  by  W.  U.  Thomp.-^on,  1902. 
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of  this  function.  Now,  as  is  well  known,  the  sympathetic  is  much 
richer  in  vasoconstrictor  fibers  than  the  va<i;us,  and  it  is  not  unhkely 
that  it  influences  gastric  secretion  chiefly  through  its  action  on  the 
arterioles  of  the  gastric  mucosa.  Stimulation  of  the  sympathetic 
was  held  by  Raynaud  to  be  responsible  for  the  spasm  of  the  retinal 
arteries,  as  well  as  of  the  arterioles  of  the  extremities,  on  which,  in  turn, 
depends  the  local  asphyxia.  The  experiments  of  Adamiuk  (cpioted 
by  Raynaud)  are  of  interest  in  this  connection,  for  he  states  that  if  in 
a  curarized  animal  the  sympathetic  ganglion  at  the  level  of  the 
seventh  and  eighth  cervical  vertebrce  be  stimulated,  an  ophthalmic 
examination  will  reveal  the  same  distribution  of  blood  as  in  glau- 
coma, that  is,  the  veins  are  greatly  distended  and  the  arteries  con- 
tracted. 

In  my  case,  although  contraction  of  the  papillary  arteries  and 
achylia  gastrica  were  found  together  on  two  occasions,  no  coincidence 
of  the  opposite  conditions,  namely,  normal  eyegrounds  and  normal 
gastric  secretion  was  demonstrated.  However,  the  achylia  and  the 
cyanosis  did  appear  and  disappear  together.  It  is  easily  conceivable 
that  a  spinal  irritation  might  result  in  contraction  of  the  vessels  of 
four  different  regions,  c.  g.,  hands,  feet,  retina,  and  stomach.  The 
double  innervation  of  one  of  these  regions  corresponds  to  that  of  the 
salivary  glands.  By  stimulating  the  cerebral  fibers  running  to  the 
submaxillary  gland  in  the  chorda  tympani,  an  abundant  secretion  of 
thin  liquid  is  produced;  if  the  sympathetic  be  stimulated,  only  a  few 
drops  of  viscid  fluid  are  secreted.  The  sympathetic  fibers  have  been 
shown  to  end  around  the  vessels  of  the  gland. 

Furthermore,  we  know  from  the  experiments  of  Claude  Bernard 
(cjuoted  by  Abderhalden^^)  that  if  the  lingual  nerv-e  which  carries 
the  cerebral  fibers  to  the  submaxillary  gland  be  cut  and  the  peri- 
pheral end  stimulated,  the  bloodvessels  in  the  gland  become  distended 
and  the  blood  in  the  veins  assumes  a  bright  red  color  similar  to  that 
of  the  arterial  blood.  At  the  same  time  there  is  an  increased 
secretion  of  saliva.  On  the  other  hand,  by  stimulating  the  fibers  of 
the  sympathetic  the  bloodvessels  are  contracted,  the  ])lood  streams 
more  slowly,  and  the  flow  from  the  veins  is  small  in  amount  and  of  a 
dark  red  color.  It  is  fair  to  say  that  in  the  latter  condition  the  activ- 
ity of  the  .secretion  is  diminished  because  of  the  stasis  in  the  veins  or 
a  local  asphyxia  of  the  glandular  tissue.  It  is  true  that  Heidenhain 
showed  that  the  innervation  of  the  bloodvessels  is  not  the  sole  func- 
tion of  the  above-mentioned  nerve,  yet  it  is  unquestionably  an  impor- 
tant one.  In  like  manner  the  .secretion  of  gastric  juice  depends  not 
wholly  on  vagus  action,  but  to  some  extent  also  on  that  of  the  sympa- 
thetic, although  the  action  of  the  latter  alone  results  in  an  abnormal 
secretion  containing  but  little  pepsin.  In  our  case  the  gastric  con- 
tents showefl  none  of  the  ferment  and  very  little  liquid. 

'2  Text-book  of  Physiologiral  Chemistry.  Translated  by  Wm.  T.  Hal!. 
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A  few  further  references  may  ))e  of  interest,  ^'alentine  Calonne/'^ 
in  his  exhaustive  thesis  on  the  subject  of  Raynaud's  disease  and  its 
comphcations,  says  that  disturbances  of  the  gastro-intestinal  tract 
are  very  rare.  A))ercrombie^*  narrates  the  history  of  a  boy,  aged 
three  years,  who,  before  the  onset  of  asphyxia  was  very  "yellow," 
and  who  when  his  hands  were  cold  cried  on  account  of  the  pain 
in  his  stomach.  When  his  hands  became  warm  again,  the  pain  in  the 
belly  disappeared.  Paroxysmal  hemoglobinuria  was  also  noted  in 
this  case.  One  of  Fox's  patients  suffered  from  nausea  in  the  morning, 
and  often  vomited  after  eating.  A  second  patient  of  his  with  gastro- 
intestinal disturbance  complicating  Raynaud's  disease  vomited 
frequently  after  eating  and  had  frequent  attacks  of  diarrhoea.  It  is 
possible  that  the  diarrhoea  was  due  to  the  achylia,  a  common  cause  of 
this  condition.  The  attacks  might  indicate  a  spasm  of  the  arterioles 
in  the  gastric  glands,  and  an  analysis  of  the  stomach  contents,  had  it 
been  made,  might  have  shown  the  same  condition  of  intermittent 
achvlia  as  in  my  case. 
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Bradycardia,  dyspnoea,  and  loss  of  consciousness  or  convulsions 
were  first  described  as  a  symptom  group  by  ]\Iorgagni,  about  1750, 
followed  by  »Stokes,  in  184G,  Adams,  in  1872,  and  was  given  the 
name  of  Stokes-Adams  disease  by  Huchard,  in  1893.  The  dis- 
covery of  the  atrioventricular  bundle  by  Kent  in  cold-blooded, 
and  by  His  in  warm-blooded,  animals,  and  later  in  man,  stimulated 
study  of  the  functional  relationship  of  auricle  and  ventricle,  result- 
ing, through  tlie  experimental  and  clinical  work  of  Bering  and 
Erlanger,  in  the  recognition  of  the  association  of  conditions  of 
heart-block  and  the  Stokes-Adams  syndrome.  Extended  clinical 
knowledge  has  shown  the  error  of  tlie  earlier  opinion  that  these 
conditions  are  identical,  for  it  is  now  recognized  that  either  may 
exist  without  the  other.  There  may  be  heart-block  without  the 
Stokes-Adams  symptoms  and  Stokes-Adams  symptoms  without 
heart-block.  The  following  cases  are  put  on  record  to  emphasize 
this  well,  though  somewhat  newly,  recognized  fact,  and  to  contril)Utc 
to  the  litciature  a  few  chnical  observations  of  a  sort  that  must   be 
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much  more  numeroiLS  and  extensive  before  any  final  classification  of 
the  various  types  of  the  complex  condition  can  be  made.  Two  of 
the  cases  illustrate  heart-block  with,  and  one  heart-block  without, 
the  Stokes-Adams  syndrome. 

Case  I. — Heari-hlock  with  Stokes-Adams  Syndrome.  The  patient, 
a  housewife,  aged  sixty  years,  has  been  twice  married  and  has  four 
living  children,  one  of  whom,  a  daughter,  has  a  congenital  heart 
lesion.  She  has  always  eaten  well,  used  wine  and  whiskey  daily, 
coffee  in  moderation,  and  taken  no  exercise.  She  has  been  obese 
for  years.  There  has  never  been  a  serious  illness,  but  she  has  suf- 
fered several  nenous  shocks  and  had  much  responsibility. 

The  present  illness  began  in  1906,  with  shortness  of  breath  on 
exertion,  while  the  patient  was  living  at  an  altitude  of  7000  feet. 
There  was  no  other  trouble  until  June,  1908,  when,  after  dancing 
at  night  and  rmming  for  a  train  the  next  day,  there  was  imusual 
exhaustion.  The  day  following,  on  the  train,  there  was  a  sudden 
fainting  attack,  and  the  day  after,  the  patient  fell  in  the  street 
in  syncope,  revival  being  immediate.  At  this  time  a  physician  found 
the  pulse  rate  20.  Observation  has  since  been  continuous.  During 
June,  1908,  there  were  one  or  two  syncopal  attacks  a  day.  Confine- 
ment in  bed  was  enforced,  and  by  July  these  subsided,  the  pulse 
rate  rose  to  45,  and  the  patient  went  about  without  trouble,  until 
September,  when  the  pulse  was  25  and  there  were  renewed  faints. 
On  November  8,  1908,  the  pulse  became  20,  then  15,  and  later  12. 
With  this  were  serious  faints  and  epileptiform  convulsions,  number- 
ing, at  most,  twenty  a  day.  Tincture  of  digitalis  in  five-drop  doses 
was  given,  and  coincidently  the  pulse  rate  rose  to  25  and  there  was 
steady  improvement.  Later  the  pulse  rose  to  35,  when  the  convul- 
sions and  syncopal  attacks  ceased.  The  patient  crossed  the  conti- 
nent, and  en  route,  at  an  altitude  of  7000  feet,  the  pulse  was  70. 
Upon  reaching  New  York  it  was  65.  On  December  7,  1908,  the 
pulse  tracings  reproduced  as  Fig.  1  were  made. 

Physical  Examination.  December  11,  1908.  The  patient  is  stout 
and  of  good  color.  The  heart  is  not  enlarged  to  percussion;  it  shows 
a  slight  harsh  systolic  murmur  at  the  apex  and  at  the  base;  the 
latter  is  heard  over  the  aorta.  The  pulse  rate  is  48  to  60,  changing 
suddenly  from  one  to  the  other.  The  arteries  are  full  and  slightly 
thickened.  The  arterial  pressure  is  systolic,  170  mm.  Hg. ;  the 
diastolic.  80  mm.  Hg.  The  liver  edge  is  just  palpable.  There  is 
no  oedema.     The  knee-jerks  are  active. 

Clinical  Course.  During  the  next  week  the  pulse  rate  varied 
between  38  and  56,  and  there  were  no  symptoms.  On  December  24, 
1908,  the  rate  fell  to  30  and  there  was  discomfort,  but  no  syncope. 
No  intermediate  heart  sounds  could  be  heard.  Tincture  of  digi- 
talis, 5  minims  three  times  daily,  and  strychnine  sulphate,  -^^  grain 
every  third  hour,  were  given.  The  tracings  shown  in  Fig.  2  were 
taken  on  this  date. 
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On  December  25  there  was  a  questionable  syncope  in  the  night, 
the  pulse  rate  being  28  to  32.  December  28  and  30  were  spent  in 
bed,  there  being  vertigo  when  sitting  up,  but  no  faints.  Tincture 
of  digitalis  was  stopped.     The  tracings  shown  in  Fig.  3  were  made. 

On  January  4,  1909,  the  pulse  rate  was  26  to  32.  There  was 
dyspnoea,  the  apical  systolic  murmur  was  more  pronounced,  the 
liver  moderately  enlarged,  and  slight  oedema  of  the  legs  was  present. 
On  January  13  the  patient  was  more  comfortable.  The  oedema 
had  disappeared.    The  tracings  shown  in  Fig.  4  were  made. 

During  the  next  two  weeks  tincture  of  digitalis,  10  minims  three 
times  a  day,  was  given  and  the  pulse  rate  rose  from  25,  on  January  15, 
to  34  on  the  27th,  and  40  on  the  29th,  when  the  drug  was  stopped. 
Atropine  given  in  quantity  sufficient  to  produce  dryness  of  the 
throat  and  flushing  caused  no  change  in  the  pulse.  On  January 
27  there  was  a  slight  epileptiform  convulsion,  during  which  the 
pulse  was  34.  The  tracings  shown  in  Fig.  5  were  made  about  one 
hour  later.  On  January  29,  the  tracings,  shown  in  Fig.  6,  were 
made. 

On  February  6  there  was  complete  syncope  while  automobiling. 
No  change  was  observed  in  the  pulse,  the  rate  being  36  to  38.  Faint 
intermediate  sounds  were  noted.  From  February  16  to  27,  tincture 
of  digitalis,  10  minims  three  times  a  day,  was  given  without  influence 
upon  the  pulse  rate.  On  INIarch  4  the  patient  had  been  comfortable, 
except  for  restlessness  and  slight  dyspnoea  at  night.  Xo  faints 
have  occurred  until  this  date,  when  there  was  a  convulsion.  The 
pulse  rate  has  been  26  to  32  of  late.  On  March  7  there  was  a  severe 
convulsion  with  marked  cyanosis  at  10  a.m.  The  pulse,  observed 
l)y  the  husband,  was  said  to  have  been  110  during  the  attack.  Ten 
minutes  later  it  was  30.  On  jNIarch  9,  nocturnal,  paroxysmal  pain 
with  slight  dyspnoea,  suggesting  anginal  attacks,  was  a  complaint. 
There  was  evident  slow  cardiac  enfeeblement.  The  heart  sounds 
were  faint,  the  rate  31.  The  liver  was  enlarged  and  slightly  tender. 
There  was  no  redema.  On  March  11  there  was  weakness  and 
vertigo,  the  usual  prodromal  symptoms  of  an  attack.  Nitroglycerin, 
y^,y  grain,  taken  immediately  caused  pain  and  throbbing  in  the 
head,  but  apparently  aborted  the  paroxysm.  The  pulse  rate  was 
39.  On  March  13  nitroglycerin  taken  several  times  for  precordial 
distress  gave  in  each  instance  complete  relief,  and  the  patient  felt 
better  and  looked  better  than  for  three  months.  The  pulse  rate 
varied  between  26  and  62.  On  walking,  the  rate  rose  from  38  to 
45,  again  slowing  after  a  short  time.  On  ^ larch  20  tlie  pulse  rate 
varied  between  30  and  72,  the  husband  once  volunteering  the 
observation  that  it  suddenly  dropped  from  72  to  half  this.  The 
patient  walked  about  witliout  distress,  and  nitroglycerin  always 
relieved  inipleasant  symptoms.  The  tracings  shown  in  Fig.  7 
were  made.  After  exertion  and  after  nitroglycerin  tliese  showed 
no  cliange. 
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April  20.  The  patient  lias  been  ooino"  along  without  incident  dur- 
ing the  past  month,  excepting  a  slight  faint  on  April  11).  The  pulse 
rate  has  been  constantly  between  27  and  32.  Today  there  was  a 
convulsion.  At  the  start  the  pulse  was  28,  as  previously;  then  very 
slow;  then  full  and  al)out  SO;  then  35.  and  the  attack  ceased.  Later 
the  pulse  was  again  2S.  On  April  21  there  was  vertigo  in  the 
night. 

April  28.  The  pulse  rate  has  been  between  25  and  28  and  the 
patient  has  been  comfortable  until  the  last  three  days,  when  there 
has  been  epigastric  distention  and  distress,  insomnia,  dyspnoea, 
moderate  orthopntx^a,  but  no  faints.  There  are  present  signs  of 
slight  cardiac  insufficiency,  a  little  cyanosis,  a  more  marked  systolic 
murmur  at  the  apex,  the  pulse  of  a  lower  tension  than  before,  the 
liver  edge  four  inches  below  the  costal  border,  and  slight  oedema  of 
the  ankles.  Tincture  of  digitalis,  10  minims  three  times  a  day,  was 
ordered,  and  the  patient  left  for  the  country,  where  she  is  continuing 
comfortably  and  without  event. 

October  25,  1909.  The  pulse  rate  during  the  summer  has  been 
constantly  between  28  and  34,  with  no  change  in  the  general 
symptoms  and  with  but  one  convulsion  and  two  syncopal  attacks. 
On  October  1,  1909,  the  pulse  rate  suddenly  became  80  and  has 
since  varied  between  60  and  90,  with  disappearance  of  oedema, 
dyspnoea,  and  other  evidence  of  cardiac  difficulty.  The  patient 
can  go  up  four  flights  of  stairs  without  trouble,  is  walking  unre- 
strictedly, and  feels  perfectly  well. 

Analysis  of  Tracings.  These  were  made  with  a  modified  Mac- 
kenzie polygraph.  This  instrument  in  its  original  form  proved 
so  inefficient  and  time-consuming  as  to  compel  its  abandomnent 
had  not  certain  changes  been  worked  out.  These  are:  (1)  The 
addition  of  a  .screw  adjustment  to  the  radial  receiving  tambour, 
making  po.ssible  delicate  changes  in  pressure  on  the  artery;  (2)  the 
introduction  of  outlet  valves  in  the  air  transmission  for  the  ready 
adjustment  of  air  pressure.  This  was  done  l)v  perforation  of  the 
receiving  jugular  cup,  the  hole  being  covered  by  the  finger  during 
use;  and  placing  a  T-tube  with  clip  in  the  arterial  transmi.ssion; 
and  (3)  the  use  of  a  very  dilute  solution  of  methylene  blue,  reducing 
viscosity  and  consequent  friction  of  writing  points  to  a  nu'nimum. 
At  best,  however,  the  instrument  is  far  from  satisfactory  and  scarcely 
to  be  recommended  for  routine  use. 

The  tracings  shown  in  Fig.  1,  recorded  December  7,  1908,  show 
simultaneous  radial  and  jugular  tracings  that  at  first  glance  might  be 
thought  normal.  The  auricular  rate  is  00,  the  ventricular  also  60. 
There  is  a  complete  a-v  a.ssociation.  Measurement  of  the  a-c 
interval  l)rings  to  light  the  first  graphic  suggestion  of  troui)le  in  the 
His  binidle.  Here  the  conduction  time  is  increa.sed  from  the  normal 
one-fifth  of  a  second  or  less,  to  one-fourth  or  one-third  second. 
This  observation,  together  with  the  history  of  the  case,  confinned 
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the  diagnosis  of  Stokes- Adams  syndrome  before  tlie  more  definite 
later  evidence  was  obtained. 

Fig.  2,  recorded  December  24,  1908,  shows  an  auricular  rate  of 
90,  a  ventricular  rate  of  30.  The  jugular  tracing  shows  waves 
of  the  auricular  type  occurring  at  approximately  regular  intervals, 
every  third  wave  being  followed,  with  slightly  delayed  conduction, 
by  a  ventricular  contraction — the  picture  being  clearly  that  of  a 
partial  a-v  dissociation  with  a  rhythm  of  3  to  1.     Events  within  the 
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ventricle  may  be  followed  by  study  of  these  groups  of  a  waves. 
It  is  seen  that  the  a'  wave,  that  immediately  succeeding  ventricular 
systole,  is  followed  by  a  marked  negative  wave  due  to  the  negative 
pressure  in  the  empty  and  relaxing  ventricle.  The  negative  phase 
of  the  a"  wave  is  less  pronounced,  thus  illustrating  the  accumula- 
tion of  blood  in  the  inactive  ventricle. 

Fig.  3  shows  an  auricular  rate  of  90,  a  ventricular  of  23,  a  com- 
plete a-v  dissociation.  This  tracing  is  of  interest  in  showing  the 
interrelation  of  the  a  and  r  curves  when  there  is  independence  of 
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auricle  and  ventricle.  The  curve  (^1)  of  l)n»a(i  sununit  can  only  be 
due  to  the  clo.se  following  of  the  a  wave  upon  the  r.  Measurement 
of  the  auricular  intervals  shows  this  to  be  the  case.  Following 
the  next  c  wave  (2)  is  the  a  wave,  high  i)ecause  of  tiie  resistance 
of  the  still  contracting  ventricle,  and  followed  i)y  a  marked  negative 
wave  at  the  conclusion  of  ventricular  systole  and  synchronous, 
therefore,  with  the  dicrotic  notch  on  the  carotid  tracing.  The 
third  (•  wave  is  v(M'v  small  iind  hardlv  ditfiMTutiated  from  the  a  wave 
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immediately  preceding.  The  auricular  contraction  has  started  a 
current  of  blood  through  the  auriculoventricular  orifice.  This  is 
met  by  a  counter  imj)ulse  arising  from  the  slightly  later  ventricular 
contraction,  and  the  resultant  of  these  two  forces  is  the  lessened 
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c  wave.  The  auricle,  unable  to  flischarge  its  contents  fully,  remains 
filled  until  the  next  o  wave,  when  there  is  a  prominent  negative 
phase  marking  the  egress  into  the  relaxed  ventricle. 
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Fig.  4,  recorded  January  13,  1909,  shows  an  auricular  rate  of 
75,  a  ventricular  of  24.3,  just  missing  a  3  to  1  rhythm,  nevertheless 
a  completely  dissociated  auricle  and  ventricle. 

Fig.  5,  recorded  January  27, 1909,  shows  a  condition  similar  to  that 
of  Fig.  4,  the  rate  being  more  rapid — auricular,  90;  ventricular,  29. 
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Fig.  6,  recorded  January  29,  1909,  shows  an  auricular  rate  of  93, 
a  ventricular  of  34,  contimied  a-r  dissociation.  I'he  series  is  distin- 
guished by  unusually  prominent  ii  waves.  The  /;  wave  was  first 
described   by  Frlauger  and  three  po.ssible  factors  in  its  cau.sation 
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iiu-iiti()iu'(l.  'I'licse  arc:  (1)  A  rt'Hiix  wave  from  the  auricle,  due 
to  tlie  accumulation  of  blood  within  its  chamber  previous  to 
auricular  systole.  This  alone  is  an  inadequate  exjjlanation,  as 
such  a  wave  could  have  no  negative  phase.  (2)  Tlie  occurrence 
of  a  presystolic  wave  in  the  great  waves  of  the  neck.  (3)  The 
reciprocal  variation  in  pressure  upon  either  side  of  the  auriculo- 
ventricular  valves  during  diastole  caused  by  intermittent  relaxation 
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of    the    ventricle.     This   gives  rise  to   l)()th   ])()sitive   antl    negative 
waves  in  the  auricle  and  contributory  great  veins. ^ 

Fig.  7,  recorded  March  20,  1909,  shows  an  auricular  rate,  78.3; 
ventricular,  39.15,  an  exact  2  to  1  rhythm.  Such  return  to  a  partial 
a-v  association  after  a  prolonged  period  of  completely  dissociated 
ain-icle  and  ventricle  is  an  argument  against  Xogoyo's  statement'  that 
complete  a-v  dissociation  is  proof  of  complete  destruction  of  a  seg- 
ment of  the  His  bundle,  and  therefore  calls  in  question  the  accuracy 
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of  the  division  of  the  Stokes-Adams  symptom  comj)le\  into  (1)  the 
conduction  type  with  complete  dissociation  and  as  a  pathological 
basis,  the  complete  division  of  the  atrioventricular  node.  an(l  (2) 
the  muscle  tyj)e,  with  only  partial  dissociation  and  the  lesion  a 
degenerative  change  in  the  heart  muscle  itself. 

The  tracings  reproduced  as  Fig.  S  show  complete*  a-v  association 
with   greatly  delayed    conduction.     Such    resumj)tion   of  complete 
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a-v  {issue iat ion  after  iiiiK"  iiioiiths  ot"  partial  or  (•oia[)l('t('  a-r  dis- 
sociation with  disappearance  of  all  symptoms  is  of  special  interest 
in  considering  the  prognosis  of  heart-hlock. 

Renewal  of  a-v  association  after  a  complete  dissociation  demon- 
strates, in  so  far  as  mere  clinical  observation  can,  that  complete 
heart-block  may  exist  without  permanent  solution  of  continuity 
of  the  atrioventricular  bundle.  That  this  effect  was  in  this  instance 
due  to  improved  nutrition  of  the  bundle  through  vasodilatation 
resulting  from  the  action  of  nitroglycerin  seems  probable;  and  points 
to  a  sclerosis  of  the  artery  supplying  this  area  as  the  most  likely 
pathological  basis  of  the  case.  This  view  is  strengthened  by  benefit 
derived  from  digitalis  whenever  the  heart  muscle  showed  signs 
of  failure.  The  improved  nutrition  of  the  bundle  more  than  counter- 
balanced the  usual  evil  efiects  of  digitalis  when  there  is  impaired 
conductivity. 


Fig.  8 


Case  II. — Heart-block  icith  Sfoke.^-Adaui.'i  Sijndwinc.  The 
patient,  a  Jewish  grocer,  aged  thirty  years,  is  married,  but  has 
no  children.  He  uses  little  alcohol,  takes  one  cup  of  coffee, 
smokes  seven  cigarettes  a  day,  and  works  long  hours  without 
out-of-door  exercise.  The  past  history  includes  scarlatina,  measles, 
and  probable  pneumonia.  There  has  been  no  serious  illness  since 
childhood,  and  no  rheumatism  or  chorea. 

The  present  illness  goes  back  twelve  years,  at  which  time  there 
were  two  or  three  syncopal  attacks.  These  were  repeated  seven, 
five,  and  one  year  ago,  and  also  two  weeks  before  the  present 
obsersation.  These  attacks  have  never  been  .seen  by  a  physician, 
but  the  patient  says  his  face  is  at  first  flushed,  then  pale,  and,  as 
the  paroxysm  subsides,  he  feels  his  heart  begin  to  beat  hard.  The 
trouble  was  first  discovered  six  years  ago,  when  his  physician  found 
an  intermittent  pulse,  the  rate  19  to  24,  and  the  heart  sounds  at 
most  48.  The  patient  considered  him.self  perfectly  well,  and  said 
his  heart  had  been  that  way  the  past  ten  years.  For  a  year  and  a 
half  there  has  been  (edema  of  the  right  leg.  There  has  been  no 
dyspn(ea. 
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Physical  Exam inai Ion,  January  3,  190S.  The  weight  is  133^ 
pounds.  The  skin  is  rather  pale,  but  the  mucous  membranes  are 
of  good  color.  The  heart  is  moderately  enlarged,  the  impulse  one- 
half  inch  beyond  the  nipple  line,  and  broad  and  lifting.  No  dis- 
placement by  change  of  position  is  noted.  There  is  a  harsh  apical 
and  a  sliohter  basic  svstolic  murmur.  The  rate  is  24,  with  occa- 
sionally  an  extrasystole.  The  arteries  are  slightly  thickened.  The 
arterial  pressure  is,  systolic,  200;  diastolic,  100.  There  are  two  or 
three  jugular  pulsations  to  each  carotid.  No  auricular  sounds 
can  be  heard.  The  right  leg  and  thigh  show  tense  oedema,  probably 
from  thrombosis  of  the  femoral  vein. 

Later  History — January  23,  1909.  Xo  faints  have  occurred  during 
the  past  year.  The  heart  is  as  before,  except  that  no  extrasystoles 
are  made  out.  There  are  no  intermediate  sounds.  The  tracings 
(Fig.  9)  were  made  on  this  date. 


Time  'A  sec. 

Jugular 
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Radial 


Case  II 


Fig.  9 


Analysis  of  the  Tracings.  These  show  an  auricular  rate  of  79.3; 
a  ventricular  of  21;  a  complete  dissociation.  However,  the  close 
approximation  to  a  4  to.l  rhythm  is  confusing,  and  a  partial  associa- 
tion in  this  ratio  can  be  eliminated  only  by  careful  analysis.  This 
close  numerical  relationship  between  auricular  antl  ventricular 
rate  in  complete  dissociation  has  several  times  come  to  my  notice, 
and  may  easily  be  a  source  of  error  in  the  interpretation  of  a  tracing. 
Figs.  4  and  5  of  Case  I,  as  well  as  the  tracing  from  Case  111  ( Fig.  10), 
also  illustrate  this  point.  The  progressive  dimiiuition  of  the  nega- 
tive phase  of  each  successive  auricular  wave  occurring  during  a 
ventricular  cycle,  illustrating  the  degree  of  ventricular  filling,  is 
well  shown.  The  history  of  bradycardia  for  sixteen  years,  of  fainting 
attacks,  beginning  twelve  years  back,  and  continuing  with  remissions 
of  one,  two,  four,  and  five  years'  duration,  is  unusual  and  gives 
peculiar  interest  to  the  future  progress  of  the  ca.se. 

Case  III. — Heart-block  irithonf  Stokcs-.idams  Syndrome.  The 
patient  is  a  man,  aged  fifty-Four  years,  a  bookkeej)er,  whose  father 
tlied  at  seventy-one  of  apoj)lexy.  Tlicrc  is  no  historv  of  alcoholism. 
lie  u.ses  little  tobacco  or  colfce,  and  was  never  ill  until  three  and  a 
half  years  ago. 

Beginning  three  and  a  halt"  years  ago  the  j)atient  suffered  severe 
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abdominal  pain  after  eating,  l^ecame  anemic,  and  six  months  later 
had  severe  melena.  A  stomach  specialist  diagnosticated  duodenal 
ulcer  from  enteroptosis,  and  applied  an  abdominal  belt,  with  relief  of 
symptoms  until  December  8,  1908.  At  this  time  he  began  to  suffer 
from  epigastric  pain  and  shortness  of  l)reath.  His  phvsician  dis- 
covered a  pulse  of  35  and  an  enlarged  liver,  due  to  heart  insuffi- 
ciency. Xo  one  knows  how  long  this  bradycardia  had  existed, 
but  it  has  been  continuous  since  December  8,  1908;  the  rate  varying 
between  33  and  41.  AYith  this  has  been  dyspnnea  and  general 
incapacity  for  effort,  so  that  the  patient  is  carried  upstairs.  There 
has  never  been  a  single  syncope  or  convulsion.  Treatment  with 
digitalis,  convallaria,  and  strychnine  has  been  without  effect. 

Physical  Examination,  ]\Iarch  2,  1909.  The  weight  is  125f 
pounds,  the  height  five  feet  two  and  one-half  inches.  There  is 
pallor  with  slight  cyanosis.  The  heart  is  somewhat  enlarged  down- 
ward and  outward;  the  rate  34.  The  jugular  vein  shows  a  more 
frequent  rhythm,  judged  to  be  about  a  3  to  1,  and  apparently  dis- 
sociated.   There  is  no  distinct  heart  murmur,  but  the  first  sound  is 


Fig.  10 


low  pitched  and  the  second  sounds  are  distant.  The  arteries  do  not 
seem  thickened.  The  arterial  pressure  is,  systolic,  240;  diastolic, 
110.  The  lungs  are  clear.  The  abdomen  shows  nothing  abnormal. 
The  liver  is  not  enlarged,  nor  is  there  oedema.  The  hemoglobin 
is  95  per  cent.    The  tracings  (Fig.  10)  were  matle  March  2. 

Later  Hi  star  ij.  April  27,  1909.  Thepatient  writes  from  the  country 
that  for  several  weeks  the  pulse  had  been  72,  and  he  had  been  feeling 
perfectly  well  until  the  onset  of  hot  weather,  when  his  pulse  rate  again 
fell  to  40  and  he  was  less  comfortable.  It  is  reasonable  to  infer  a 
renewal  of  a-v  a,s.sociation  with  subsecjuent  lapse  into  a  condition 
of  partial  or  complete  dissociation.  This  may  be  considered  a 
probable  instance  of  the  occasional  tenijiorary  character  of  heart- 
block. 

Analysis  of  Tracings.  These  show  a  very  remarkable  a-v  "di.s- 
sociated  association,"  the  parallel  of  which  we  have  yet  to  discover. 
The  auricular  rate  is  84,  the  ventricular,  33. G;  or  an  exact  5  to  2 
rhythm.  Furthermore,  each  alternate  ventricular  contraction  is 
coincident  with  an  auricular.  This  fact  obtains  throughout  all  the 
considerable  length  of  tracings  made,  and  so  cannot  be  regarded 
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as  a  mere  accident  of  the  moment.  Such  a  phenomenon  suggests 
the  possibihty  of  a  rhythmic  a-v  association  of  a  type  not  yet  worked 
out  and  one  the  existence  of  which  must  be  estabhshed  by  further 
observations  before  its  etiology  can  be  taken  into  account. 

The  prolonged  condition  of  bradycardia  and  heart-block  without 
convulsions  or  faints  is  the  feature  of  Case  III  most  deserving  of 
emphasis. 

I  gratefully  acknowledge  the  assistance  of  Dr.  Theodore  C. 
Janeway  at  every  part  of  this  study:  in  supplying  the  clinical  material 
and  polygraph,  in  the  labor  of  recording  the  tracings,  and  in  the 
many  valuable  suggestions  he  has  given. 


THE    PHYSIOLOGY   AND    PATHOLOGY  OF   CREATININE 
AND    CREATINE. 

By  Victor  C.  Myers,  M.A.,  Ph.D., 

ADJUNCT    PROFESSOR    OF    PHYSIOLOGICAL    CHEMISTRY    IN    THE    ALBANY    MEDICAL    COLLEGE, 

ALBANY,   NEW    YORK. 

Our  knowledge  of  creatinine  and  creatine  has  reached  a  point 
where  a  resume  can  with  advantage  be  given  to  the  clinician,  and 
it  is  the  purpose  of  this  paper  to  present  briefly  the  present  con- 
ception of  this  subject. 

With  tiie  appearance,  in  1904,  of  the  Folin^  method  for  the  accurate 
determination  of  both  creatinine  and  creatine  the  investigation  of 
the  relation  of  these  two  bodies  to  metabolism  received  a  great 
impetus.  In  his  lecture  on  "(liemical  Problems  in  Hospital 
Practice,"  delivered  before  the  Harvey  Society  nearly  two  years 
ago.  Professor  Polin'"  made  this  statement:  "I  venture  to  predict 
that  we  shall  learn  more  concerning  the  aljuormal  or  subnormal 
metabolism  of  the  sick  on  the  liasis  of  creatinine  and  creatine  deter- 
minations alone  than  could  be  learned  in  another  thirty  years  by 
means  of  the  nitrogen  determinations  of  the  past."  The  importance 
and  widespread  interest  in  this  (piestion  is  again  exemplified  liy 
the  admirable  paper  of  Professor  Alendel,'^  given  in  the  symposium 
on  this  subject  before  tiie  various  alHed  societies  at  their  annual 
in(>eting  in  Baltimore  last  year. 

The  Physiological  Elimination  ok  ('ke.\timne.  Folin^  was 
the  first  investigator  to  ])oint  out  that  the  amount  of  creatinine 
excreted  in  the  urine  by  a  normal  individual  is  quite  independent 
of  eithci-  the  amount  of  j)n)t('iii  in  the  food  or  of  the  total  nitrogen 

'  Ztschr.  f.  phys.  Cliein.,  1904,  xli,  2.'{3. 

=  .Iour.  Anier.  Mod.  A.m.soc.,  1008,  I,  1.S9L  '^  Scioin.-,  I'HU),  xxix.  r-iHA. 

<  Amrr.   .Imir.  I'liy^..   1!>()5,  xiii.   1(1.      Si-c  alsn  Ami-r.   .Tour.    Li.s.ui..  Hl()4,  l\,  0!)!),  .-ihil  l\i. 
230. 
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ill  tilt'  iiriuc,  the  amount  excreted  From  day  to  day  l)eiiiii;  [)ra(tically 
constant  for  each  indivi(hial  (pre.sumal)ly  in  the  same  })hysical 
con(Htion).  The  constancy  of  tliis  creatinine  excretion  has  l)een 
fully  confirmeil  by  van  Hoogenliuyze  and  X'erploegli,'  Klercker,^ 
Closson/  and  Shaffer."  Shaffer"  has  further  observed  just  as  great 
uniformity  in  the  hourly  excretion  of  creatinine  as  is  found  in  the 
daily  excretion.  Even  very  great  diuresis  has  no  effect  on  tliis 
hourly  elimination.  A  great  increase  or  decrease  in  the  amount 
of  protein  ingested  at  a  single  meal,  resulting  in  marked  change 
in  the  amount  of  total  nitrogen  excreted  per  hour,  is  also  without 
effect  upon  the  hourly  excretion  of  creatinine.  Furthermore, 
experiments  by  both  van  Hoogenhuyze  and  Verploegh,'"  and 
Shaffer  have  shown  that  neither  increased  nor  decrea.sed  muscular 
activity  uncomplicated  by  other  factors  has  any  effect  upon  the 
creatinine  elimination.  Such  results  indicate  that  tlie  regularity 
of  excretion  of  creatinine  is  to  be  explained  by  a  regularity  of  forma- 
tion, and  not  merely  in"  a  regular  kidney  secretion. 

^Vhile  the  creatinine  excretion  is  practically  constant  from  day 
to  day  for  each  healthy  individual,  different  persons  excrete  different 
amounts,  and  Folin  pointed  out  that  "the  chief  factor  determining 
the  amouiU  of  creatinine  eliminated  appears  to  be  the  weight  of 
the  person."  He  further  noted  that  the  fatter  the  subject,  the  less 
creatinine  is  excreted  per  kilo  of  body  weight  and  concluded  from 
this  that  the  amount  of  creatinine  excreted  depends  primarily  upon 
the  ma.ss  of  active  protoplasmic  tissue.  This,  however,  is  not  the 
only  factor  of  influence,  and  on  account  of  the  complexity  of  the 
subject  it  is  difhcult  to  point  out  the  factors  involved.  This  (juestion 
was  discussed  at  length  by  Benedict  and  me^'  from  the  study  of  a 
large  number  of  cases  in  the  Connecticut  Hospital  for  the  Insane.  In 
the  case  of  women,  the  .same  investigators  found  that  the  creatinine 
excreted  was,  in  general,  much  lower  than  that  of  men,  doubtless 
due  to  their  poorer  muscular  development.  Here  the  creatinine- 
forming  process  is  less  active,  and  there  is,  at  the  same  time,  a  lower 
muscular  efficiency. 

The  signihcant  physiological  fact  to  be  borne  in  mind  in  regard 
to  creatinine  is  the  al)solute  constancy  of  its  elimination,  different 
for  different  individuals,  l)ut  wholly  independent  of  (juantitative 
changes  in  the  amount  of  nitrogen  excreted,  thus  pointing  con-, 
clusively  to  its  endogenous  origin.  As  Folin  has  intlicated,  creati- 
nine is  l)y  far  the  most  relial)le  index  as  to  the  amount  of  a  certain 
kind  of  true  tissue  katabolism  occurring  daily  in  any  given  individual. 
It  has  been  found  convenient  to  e.xpre.ss  the  daily  creatinine  elimina- 

'  Ztschr.  f.  phys.  Chem.,  190.5,  xlvi,  415. 
">  Beitr.  z.  chem.  Phys.  u.  Path.,  190C,  viii,  .59. 

"  Amer.  .lour.  Phys.,  1906,  xvi.  2.52.  «  n.i.i  ,  19O8,  xxiii,   1. 

'  Ibid.,  1908,  xxii.  44.5.  loZt-thr.  f.  phys.  Chem.,  1908,  Iviii,  101. 

"  Amer.  Jour.  Pliys.,  1907,  xviii,  377. 
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tion  in  milligrams  of  creatinine  nitrogen  per  kilo  of  body  weight, 
and  this  has  l)een  called  the  creatinine  co-efficient.  For  a  strictly 
normal  individual,  this  co-efficient  is  between  7  and  11  milligrams  of 
creatinine-nitrogen. 

The  Elimination  of  Creatinine  in  Pathological  Conditions. 
That  the  creatinine  elimination  is  affected  by  different  pathological 
conditions  has  been  shown  by  a  number  of  investigators.  In 
general,  it  may  be  stated  that  fevers  produce  an  increase  in  its 
elimination,  while  a  decrease  is  observed  in  a  large  number  of  other 
pathological  states. 

The  effect  of  fever  on  the  creatinine  output  has  been  studied 
by  Leathes,^^  van  Hoogenhuyze  and  A'erploegh,  Shaffer,  and 
Klercker."  The  rise  in  body  temperature  was  found  to  be  accom- 
panied by  an  increased  creatinine  elimination.  Van  Hoogenhuyze 
and  Verploegh  noted  the  maximum  creatinine  excretion  at  the  same 
time,  or  within  a  few  hours  of  the  highest  temperature.  In  a  study 
of  such  fevers  as  pneimionia,  erysipelas,  and  typhoid,  Klercker 
observed  that  during  a  long  course  of  fever  the  height  of  the  cre- 
atinine elimination  decreases  and  may  finally  become  considerably 
subnormal.  After  a  short  course  of  fever  an  increase  may  be  found 
even  diu'ing  convalescence. 

In  an  extended  study  of  seven  insane  patients,  van  Hoogenhuyze 
and  Verploegh  observed  variations  in  the  creatinine  elimination  dur- 
ing periods  of  exultation  and  depression,  there  being  an  increase 
during  the  former  and  a  decrease  during  the  latter.  They  also 
observed  an  increase  under  the  effects  of  stimulation  with  alcohol, 
syrup  of  cola,  and  strychnine,  and  a  decrease  following  potassium 
bromide  and  absolute  rest. 

A  low  creatinine  elimination  has  been  found  associated  with  a 
large  number  of  abnormal  conditions,  especially  those  accompanied 
by  muscular  weakness.  Benedict  and  I  observed  a  creatinine  co- 
efficient as  low  as  2  in  two  very  old,  decrepit  women.  In  very 
young  infants,  Ainberg  and  IMorrill"  found  the  co-efficient  l)etween 
1.5  and  2.(),  figures  which  one  would  expect  from  the  small  bulk  of 
of  muscular  tissue.     Funaro'''  obtained  similar  results. 

In  patients  suffering  from  exophthalmic  goitre  Shaffer  observed 
a  very  low  excretion  of  creatinine,  even  though  the  total  endogenous 
metabolism  was  aliove  the  normal,  as  shown  by  a  rapid  loss  of 
weight  and  by  emaciation.  He  concluded  that  creatinine  was  not 
a  product  of  total  tissue  katabolism,  but  rather  of  certain  normal 
cell  ])r()cesscs,  which  in  many  diseased  conditions  may  be  extremely 
sluggish  in  their  intensity.  Forschbach'"  likewise  observed  a  low 
creatinine  ()utj)Ut  in  cases  of  exoj^hthalnu'c  goitre.  In  two  cases 
of  myelogenous  leukemia  this  author  noted  a  low  crt>atiniiie  elimina- 

I'.Tour.  I'hys.,  1907,  xxxv,  20.">.  ^'  Zl!*clir.  f.  kliii.  MimI..  llMMt.  Ixviii.  •_•'-'. 

'<.Jiiiir.  Biol.  Clieiii..  1907,  iii,  311.  "  Bi.tcliein.  Ztsclir.,  1908,  x,  WT. 

""Arcli.  f.  exp.  Path.  u.  Pliarui.,  1907,  Iviii,  112. 
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tioii,  and  in  one  case  of  lymphatic  leukemia  Sliafi'er  reported  a 
similar  result.  Mellanhy''  has  recorded  a  diminished  elimination 
of  creatinine  in  disease  of  the  liver,  especially  carcinoma. 

Spriirgs"*  reported  a  very  low  creatinine  excretion  in  two  cases 
of  muscular  dystrophy  (co-efficients  2.2  and  4.0),  and  in  one  case  of 
aniytonia  congenita  (co-efficient  1.9).  He  has  also  observed  a 
much  diminished  elimination  of  creatinine  in  a  case  of  pseudo- 
hypertrophic muscular  dystrophy.'"  Levene  and  Kristeller"  found 
very  low  creatinine  co-efficients  in  four  cases  of  muscular  dystrophy, 
the  co-efficient  obtained  from  the  average  of  six  observations  on 
one  patient,  aged  seventeen  years,  being  1.5. 

The  effect  of  fasting  on  the  creatinine  elimination  has  been 
studied  by  van  Hoogenhuyze  and  Verploegh,  Benedict,-'  Benedict 
and  Diefendorf,--  and  Cathcart.-^  In  general,  a  moderate  diminu- 
tion in  the  creatinine  has  been  noted  during  the  progress  of  the 
fast.  Similar  results  have  been  obtained  on  animals  by  Underbill 
and  Kleiner^  and  also  in  experiments  by  Mendel  and  me.-" 

Changes  have  been  noted  in  the  creatinine  elimination  of  experi- 
mental animals  under  the  influence  of  various  poisons,  especially 
those  which  tend  to  produce  a  degeneration  of  liver  tissue,  such 
as  potassium  cyanide,  hydrazine,  phosphorus,  amyl  alcohol,  and 
chromates.  Such  experiments  have  been  performetl  by  Loewy, 
Wolf  and  Osterberg,-"*  Richards  and  Wallace,-^  Underbill  and 
Kleiner,  I^usk,-*  and  Lefmann.-® 

Creatinine  in  Muscle.  The  recent  papers  of  (rrindley  and 
Woods,^"  ^lellanby,  and  Mendel  and  Leavenworth'^'  appear  con- 
clusive that  creatinine  is  not  present  preformed  in  the  muscular 
tissue  and  hence  our  consideration  of  this  comjjound  is  wholly 
confined  to  its  elimination  in  the  urine. 

TiiE  Elimination  of  Creatine.  In  his  original  discussion  of 
the  subject  P'olin  pointed  out  that  although  creatine  is  normally 
absent  from  urine,  occasionally  small  amounts  can  l)e  found. 
Benedict  first  noted  that  during  inanition  (experiments  on  a  pro- 
fessional faster)  considerable  (piantities  of  creatine  appear  in  the 
urine,  and  subsequently  in  collaboration  with  Diefendorf  confirmed 
this  on  a  fasting  woman.  Independently,  Cathcart  ol)served 
this  elimination  of  creatine  during  inanition.  In  fasting  experi- 
ments  which   he   conducted   on    rabbits,    Dorner^-   also   noted   the 
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appearance  of  creatine;  while  in  similar  experiments  on  dogs, 
Underbill  and  Kleiner,  and  Richards  and  AVallace  obtained  the 
same  results.  In  an  experiment  made  by  ]\Iendel  and  me  on  a 
fasting  dog,  it  was  found  that  after  creatine  had  i^een  contin- 
uously excreted  for  some  time,  it  could  be  made  to  disappear  by  a 
practically  pure  carbohydrate  diet. 

Benedict  and  P^  were  the  first  workers  to  rejiort  the  elimination 
of  creatine  in  a  large  number  of  individuals.  In  general,  the 
quantity  found  was  not  large,  though  in  one  case  the  amount  of 
creatine  was  greater  than  creatinine.  The  presence  of  this  creatine 
in  these  cases  may,  perhaps,  be  generally  explained  as  due  to  mal- 
nutrition. 

Both  Mellanl)y  and  van  Hoogenhuyze  and  ^'erploegh  have 
reported  observations  on  patients  suttering  with  carcinoma  of  the 
liver.  Here  the  creatine  elimination  is  very  high,  often  a  gram 
and  a  half  per  day.  The  latter  investigators  have  foinid  creatine 
almost  absent  in  carcinoma  of  the  stomach,  thus  pointing  to  some 
probable  lack  of  liver  function  in  the  first  instance. 

In  two  cases  of  diabetes,  Shaffer  reports  a  considerable  elimina- 
tion of  creatine,  but  in  a  measure,  at  least,  this  finds  explana- 
tion in  the  meat  diet.  I  have  noted  the  same  result  in  several 
cases  which  I  have  had  occasion  to  examine.  Shaffer  has  reported 
a  considerable  elimination  of  creatine  in  exophthalmic  goitre.  Diu'- 
ing  the  postpartum  resolution  of  the  uterus  in  women  he  ha,s 
observed  a  marked  elimination  of  creatine.  This  has  also  been 
noted  bv  Murlin^  in  dogs.  A  considerable  elimination  of  creatine 
during  typhoid  fever  has  been  reported  by  Shaffer,  and  from  a  study 
of  fevers  Klercker  concludes  that  sooner  or  later  after  the  onset  of 
fever,  creatine  is  eliminated,  a  condition  which  lasts  for  a  longer 
or  shorter  time,  often  to  convalescence.  I^evene  and  Kristeller 
report  the  elimination  of  creatine,  especially  in  their  cases  of  muscular 
dystrophy. 

Loewy,  Wolf,  and  Osterberg,  and  Richards  and  Wallace,  in  their 
work  with  potassium  cyanide,  found  the  creatine  elimination  in 
dogs  to  be  increased.  Underhill  and  Kleiner  obtained  the  same 
results  with  hydrazine,  and  likewise  Lefmaim  from  chromate 
poisoning. 

Creatine  in  Mrs(i.E.  According  to  rrano,'"'  nuiscic  tissue 
contains  ai)out  0. 1  j)er  cent,  of  creatine,  and  from  this  it  has  been 
calculated  that  a  man  weighing  ('»()  kilos  would  have  from  \){)  to  100 
grams  of  creatine  stored  up  in  his  muscle.  In  this  connection, 
it  is  of  interest  that,  according  to  I'rano,  the  creatine  of  the 
muscle  apj>ears  to  !)«'  held  in  some  non-diffusible  form  in  the  con- 
tractile tissue,  and  is  onlv  iclcas»'<|  when  the  inteuritv  of  tlie  muscle 
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Idiiulle  is  impaired.  The  experiments  of  ]\Iellanl)v  indicate  that 
the  j)erformance  of  iniiscuhir  work  leaves  the  creatine  unafiected. 
Saiki^''  has  demonstrated  the  presence  of  creatine  in  non-striated 
mammahan  muscle,  though  here  the  quantity  is  much  smaller,  less 
than  0.1  percent.  It  is  not  found,  however,  in  invertebrate  muscle. 
Relationship  ketween  Creatinine  and  Creatine.  Since 
creatine  can  be  easily  converted  into  creatinine  under  the  hydrolytic 
action  of  weak  acids,  it  was  quite  logical  for  the  physiologist  to 
assume  some  genetic  relation  between  these  compounds  in  the 
living  body. 

NHj  NH— CO 

I  I 

HN  =  C  >     HN=C  +  H.,0 

I                                                                   I 
(CH3)N CHj— COOH  (CH,)N CH. 

Creatine  Creatinine 

From  this  point  of  view,  creatine  was  looked  upon  as  a  product 
of  protein  metabolism  in  muscle,  easily  converted  into  the  "anhy- 
dride" creatinine  and  thus  eliminated  in  the  urine.  However, 
the  attempt  to  connect  the  excreted  creatinine  with  tissue  creatine 
brought  to  light  an  apparent  independence  of  these  compounds 
in  metabolism.  Jngeslion  of  creatinine  results  in  an  increased 
creatinine  elimination,  but  when  creatine  is  fed  to  man  or  animals 
Folin,^^  Klercker,^*  van  Hoogenhuyze  and  Verploegh,  and  Lefmann 
have  all  found  that  the  creatinine  content  of  the  urine  is  only  slightly 
altered  if  at  all;  nor  is  the  creatine  itself  eliminated.  Observations 
l)y  Lefmann  also  uphold  this  for  creatine  introduced  parenterally. 
The  fact  that  ingested  creatine  is  apparently  not  changed  to  creati- 
Jiine  in  the  body,  together  with  the  appearance  of  creatine  in  the  urine 
during  inanition  and  also  certain  other  pathological  conditions, 
led  Folin,  Benedict,  and  Klercker  to  question  any  biological  relation- 
shi])  between  these  two  compounds.  The  unique  appearance  of 
creatine  under  these  circumstances  must  be  borne  in  mind  whenever 
this  substance  is  found  accompanying  abnormal  conditions  attended 
by  inadequate  nutrition.  In  practically  every  such  case  it  is  reason- 
able to  ascribe  the  source  to  the  creatine  of  the  muscle.  As  was 
stated  al)ove,  creatine  is  excreted  in  acute  fevers  and  various  mani- 
festations in  which  there  is  a  rapid  lo.ss  of  muscle  proteins.  The 
creatine  elimination  is  likewise  marked  in  the  urine  of  women  during 
the  first  week  post  j)artuin,  when  resolution  of  the  uterus  is  taking 
place.  However,  in  the  majority  of  the  conditions  in  which  creatine 
is  eliminated  the  creatiin'ne  excretion  is  ai)normal  and,  as  a  rule, 
sui)normal.  This  seems  to  be  especially  noteworthy  in  cases  of 
nniscular   dystrophy   jiiid    caninoiua    of   the    liver.       The   evidence 
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presented  by  iNIellanby,  van  Hoogenhuyze  and  Verploegh,  and 
Lefmann,  all  point  to  a  possible  liver  function  in  creatine  and 
creatinine  metabolism. 

By  an  elaborate  investigation  of  the  behavior  of  these  com- 
pounds during  autolysis,  Gottlieb  and  Stangassinger^^  have  con- 
cluded that  they  can  undergo  a  series  of  enzymatic  transformations 
in  the  body,  the  more  important  of  which  are  that,  creatine  can 
be  formed  in  the  autolysis  of  muscles  and  other  organs,  that  pre- 
formed or  added  creatine  can  be  converted  by  enzymatic  means 
into  creatinine  during  autolysis,  and  further,  that  both  of  these 
compounds  may  be  destroyed  by  appropriate  enzymes,  creatase 
and  creatinase.  This  was  disputed  by  ^lellanby,  but  after  a  repeti- 
tion of  the  above  work  van  Hoogenhuyze  and  ^^erploegh,  Roth- 
mann,*"  and  Lefmann,  all  maintain  the  essential  importance  of 
endo-enzymes  in  the  metabolism  of  the  compounds  under  discussion. 
Such  being  the  case,  the  liver  is  very  probably  the  organ  in  the 
body  most  concerned  in  this  action,  especially  in  the  formation  of 
creatinine.  Furthermore,  it  may  be  that  when  the  tissues  are 
drawn  upon  for  supplies,  as  in  hunger  or  cachexia,  the  creatine 
liberated  by  the  disintegrating  muscle  now  escapes  destruction, 
owing  to  the  lowered  efficiency  of  some  katabolic  organ,  such  as 
the  liver,  and  is  eliminated  as  such. 

At  the  present  time  it  is  impossible  to  formulate  any  hypothesis 
of  creatine  and  creatinine  metabolism  which  will  correspond  with 
all  the  data  at  hand.  Creatinine  is,  however,  very  evidently  a 
product  of  normal  katabolism,  possibly  of  muscle  tissue.  It  is 
formed  as  the  result  of  certain  normal  cell  processes  and  is  an  inde.x 
of  the  amount  of  a  certain  kind  of  true  tissue  metabolism.  Creatine, 
on  the  other  hand,  is  formed  as  the  result  of  certain  abnormal  pro- 
cesses, and  is,  perhaps,  an  index  of  the  amount  of  protein  destruc- 
tion. In  one  case  the  creatinine  is  apparently  the  result  of  the 
ordinary  wear  and  tear,  while  in  the  other  conditions,  in  which  the 
protein  is  used  to  supply  abnormal  demands  made  upon  it  (energy, 
etc.),  creatine  is  liberated  by  the  disintegrating  tissue.  The  experi- 
ments of  ^Mendel  and  myself,  in  which  carbohydrate  was 
found  to  cause  the  urinary  creatine  of  a  fasting  dog  to  disappear, 
harmonizes  with  this  view.  This  hypothesis  would  explain  why,  in 
])athol()gical  cases,  the  total  creatinine  (creatinine  +  creatine)  is  not 
constant,  though  generally  in  the  cases  in  which  creatine  is  eliminated 
creatinine  is  diminished.  (In  fevers,  the  creatinine  elimination  is 
increa,sed,  due  possibly  to  the  high  temperature.)  Flesh  destruc- 
tion may  be  rapid,  as  in  advanced  carcinoma  of  the  liver.  In  the 
tissues  where  this  abnormal  katabolism  is  taking  place,  creatine 
would    result,  while   creatinine    would    be    formed    i)y    the    tissues 
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whk'h  weiv  functioiiatiiiii'  normally.  It'  the  tissue  (jestructioii 
were  <i:reat.  the  creatinine  would  necessarily  l)e  low,  and,  on  the 
other  hand,  the  creatine  would  l)e  hiii;h  with  a  hii,di  total.  Accord- 
ing to  the  above  idea  creatinine  and  creatine  would  he  two  phases 
in  the  katabolism  of  .some  one  substance,  the  one  a  product  of  normal 
katabolism,  the  other  of  abnormal  katabolLsm. 

Many  objections  can  be  ofl^'ered  to  such  an  hypothesis  as  the  fore- 
(foing,  l)ut  nevertheless  it  corresponds  with  much  of  the  data  at 
hand,  and  furthermore,  aids  in  the  interpretation  of  the  results 
from  a  clinical  standpoint. 

The  Method  of  Determining  Creatinine  and  Creatine. 
Inasmuch  as  the  impetus  for  the  recent  work  on  creatinine  and 
creatine  has  been  due  to  the  development  of  a  satisfactory  method 
for  their  accurate  determination  by  Folin,  a  few  statements  can  with 
advantage  be  made  in  regard  to  the  method.  This  method  is 
based  upon  the  characteristic  property  possessed  by  creatinine  of 
yielding  a  certain  definite  color  reaction  with  picric  acid  in  alkaline 
solution,  the  Jatfe  color  test.  AMien  properly  diluted,  the  color 
corresponds  almost  exactly  with  ^  potassium  bichromate  solution 
which  is  used  as  a  standard.  By  means  of  a  good  colorimeter, 
such  as  the  Duboscfj,  the  quantity  of  creatinine  can  be  estimated 
with  great  accuracy.  For  the  determination  of  creatine,  Folin 
originally  recommended  heating  10  c.c.  of  urine  with  an  equal 
volume  of  normal  hydrochloric  acid  on  the  water  bath  for  three 
hours  to  convert  any  creatine  to  creatinine.  The  colorometric  esti- 
mation would  then  give  the  total  creatinine,  and  by  subtracting  the 
preformed  creatinine  from  the  total,  the  creatine  would  be  obtained 
in  terms  of  creatinine.  While  working  with  Benedict,^^  I  found  that 
this  hydrolytic  action  by  which  the  creatine  was  changed  to  creatinine 
could  be  completed  in  one-half  hour  in  an  autoclave  at  117°  to 
120°  C,  and  this  is  the  method  of  conversion  now  generally  employed. 

SuMiiARY.  The  significant  physiological  fact  to  be  borne  in 
mind  in  regard  to  creatinine,  is  the  ab.solute  constancy  of  its  elimina- 
tion, different  for  different  individuals,  but  wholly  independent 
of  the  volume  of  the  urine  and  the  amount  of  nitrogen  excreted. 
Creatinine  is  an  index  of  some  special  process  of  normal  metabolism 
taking  place  largely,  if  not  entirely,  in  the  muscles.  The  intensity 
of  this  process  appears  to  be  associated  with  the  muscular  strength 
of  the  individual.  In  pathological  conclitions,  the  creatinine  excre- 
tion is  usually  low.  From  this  point  of  view,  the  creatinhie  output 
may  be  looked  upon,  at  least  to  a  certain  extent,  as  an  index  of 
the  physical  condition  of  the  patient.  The  creatinine  elimination 
appears  to  be  especially  low  in  conditions  associated  with  mu.scular 
weakness  or  inefficiency.  It  is,  however,  slightly  increased  in  acute 
fevers  and  here  does  not  run  parallel  with  the  nniscular  strength. 
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III  (lisease.s  in  ■which  the  creatinine  output  i.s  low.  creatine  is  <;('nerallv 
excreted.  Creatine  is  not  normally  present  in  the  urine,  and  its  ex- 
cretion may  be  regarded  as  pathological.  Furthermore,  it  is  usually 
found  to  be  associated  with  a  loss  of  muscle  protein,  thus  indicating 
that  the  source  of  the  endogenous  urinary  creatine  is  the  creatine 
of  muscle  tissue. 


A  SKIN  REACTION    IN  CARCINOMA   FROM  THE    SUBCUTANE- 
OUS INJECTION  OF   HUMAN  RED  BLOOD  CELLS. 

By  Charles  A.  Elsberg,  M.D., 

ADJUNCT    SURGEON,    MT.    SIXAI    HOSPITAL; 

Harold  Neuhof,  M.D., 

FORMER    HOUSE    SURGEON,    MT.    SINAI    HOSPITAL; 
AND 

S.  H.  Geist,  M.D., 

INTERNE,    MT.    SINAI    HOSPITAL,    NEW    YORK. 

Clinical  and  experimental  investigations  have  shown  that  in  the 
growth  and  breaking  down  of  malignant  tumors  substances  are 
formed  and  set  free  which  are  very  poisonous  to  the  red  cells  of  the 
blood,  and  which  probably  cause  the  anemia  and  cachexia  of  malig- 
nant disease.  Although  the  nature  of  most  of  these  poisonous  sub- 
stances has  not  yet  been  determined,  some  of  them  are  known  to 
belong  to  the  class  of  lysins. 

The  knowledge  that  extracts  of  malignant  tumors  have  marked 
hemolytic  qualities  naturally  led  to  the  search  for  hemolysins  in  the 
serum  of  animals  and  of  man  affected  with  malignant  disease.  If 
the  l)lood  serum  of  patients  suffering  from  malignant  disease  con- 
tained hemolysins,  while  that  of  normal  individuals  or  of  those  suf- 
fering from  other  diseases  did  not,  then  we  would  have  at  our 
command  a  method  of  value  for  the  diagnosis  of  malignant  disease. 
Crile,  Weil,  Pesskind,  Blumgarten,  Epstein  and  Ottenlx-rg,  Kell- 
ing,  Kullman,  and  manv  others  have  made  studies  of  the  blood 
serum  of  patients,  in  order  to  determine  whether  there  was  anything 
characteristic  in  the  blood  of  individuals  with  carcinoma.  Crile 
claimed  that  in  the  early  stages  of  carcinoma  the  blood  serum  was 
markedly  hemolytic,  and  that  as  the  disease  advanced,  the  hemolytic 
properties  of  the  .serum  disappeared.  The  other  investigators  sub- 
stantiated Crile's  claim  that  a  number  of  the  serums  from  carcinoma 
patients  pos.ses.sed  hemolytic  qualities,  but  they  were  able  to  find 
hcniolvlic  serums  only  in  a  much  smailiM-  jxM'centage  of  patients  than 
<li<l  the  lirst-named  investigator.  .Vll  agree  that  hemolysins  for 
human  red  blood  cells  are  present  in  .")()  to  (>()  per  cent,  of  the 
j)atienls,  althongh  hemolysins  exist  in  the  serum  of  many  other  dis- 
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cusimI  iii(li\i(lii;ils.  Tlic  hope  that  the  hemolytic  test  iiii<;-ht  prove 
of  (•liiiieal  ^■ahle  ill  the  (hagnosis  ot"  earciiioiiia  lias  ihiis  far  heeii 
proved  futile. 

Weil,  who  was  one  of  the  earliest  to  investigate  the  subject,  and 
who  has  ])ul)lished  careful  and  critical  studies  of  hemolysis  in  malig- 
nant disease,  comes  to  the  conclusion  that  it  is  possible  that  "some- 
thing of  value  may  eventually  come  of  the  use  of  this  method  in 
human  disease,  but  that  it  will  have  to  come  with  a  refinement  of 
method  which  will  correspond  to  the  complexity  of  the  factors 
involved." 

The  hemolytic  tests  are  made  by  mixing  the  serum  of  the  patient 
with  stated  ([uantities  of  suspensions  of  washed  human  red  blood 
cells  from  normal  individuals.  The  tubes  are  kept  in  the  thermostat 
for  a  number  of  hours,  and  the  presence  or  absence  of  hemolysis  is 
determined  l)y  the  appearance  of  the  supernatant  fluid  after  the  red 
cells  have  settled.  If  hemolysis  has  taken  place,  the  fluid  is  colored 
pink  or  refl  by  the  hemoglobin  which  has  been  set  free.  By  this 
method,  the  degree  and  presence  of  hemolysis  is  determined  by  the 
amount  of  hiking  of  the  red  cells.  The  hemoglobin  is  therefore  the 
indicator.  The  test-tube  reaction  gives  no  evidence  of  other  sub- 
stances which  have  lieen  liberated.  A  small  amount  of  hemolysin 
in  the  serum  that  is  being  tested  may  be  insufficient  to  hemolyze 
enough  cells  to  produce  a  coloration  of  the  supernatant  fluid  appre- 
ciable to  the  eye. 

It  occurred  to  one  of  us*  that  it  might  be  possible  to  gain  a  l)etter 
knowledge  of  the  hemolytic  properties  of  the  serum  of  human  beings 
with  malignant  disease  if  red  cells  from  a  normal  individual  were 
l)rought  into  contact  with  the  serum  of  patients  in  vivo — that  is  if 
the  cells  were  injected  imder  the  skin  of  the  patients. 

Theoretically  there  might  be  certain  a<lvantages  in  such  a  method. 
If  normal  red  blood  cells  are  injected  under  the  skin  of  a  patient 
whose  serum  is  hemolytic,  fresh  quantities  of  hemolysin  would  be 
continually  brought  to  the  cells  by  the  circulating  blood  and  lymph, 
and  therefore — even  if  the  amount  of  the  hemolysin  in  the  blood  of 
the  patient  was  very  small — the  injected  cells  might  nevertheless  be 
hemolyzed.  Every  organic  substance  which  was  liberated  by  the 
flestruction  of  the  injected  red  cells  would  enter  the  tissues  and 
there  have  its  effect.  The  hemoglobin  and  other  substances  which 
had  been  set  free  might  cause  a  local  change  in  the  tissues  at  the 
site  of  the  inection.  If  blood  cells  are  injected  under  the  skin  of  a 
normal  individual,  they  are  broken  up  and  carried  off  by  the  body 
cells  and  fluids;  the  condition  of  affairs  under  the  skin  of  a  patient 
whose  l)lood  serum  contaiiis  free  hemolysins  would  be  an  entirely 
different  one  because  a  different  process  was  taking  place. 

These  theoretical  considerations  led  one  of  us-  to  su<;iiest  that 
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injections  of  washed  human  red  lilood  cells  from  normal  individuals 
should  l)e  made  under  the  skin  of  normal  and  of  diseased  individ- 
uals, in  order  to  determine  whether  a  local  reaction  was  produced, 
and  if  so,  if  there  was  anythint^  characteristic  in  the  appearance  of 
the  skin  at  the  site  of  the  injection  in  patients  who  suffered  from 
carcinoma.  As  we  shall  report  in  what  follows,  a  decided  local 
reaction  was  observed  in  a  large  percentage  of  the  patients  with 
malignant  disease,  while  no  reaction  was  observed  in  a  large  per- 
centage of  normal  individuals  or  of  those  with  other  diseases. 

Technique.  The  blood  is  obtained  in  the  following  manner: 
Into  an  ordinary  aspirating  syringe  of  10  to  15  c.c.  capacity  a  glass 
bead  about  the  size  of  a  split  pea  is  placed,  and  the  syringe  and 
needle  are  boiled  in  normal  saline  solution.  The  anterior  aspect  of 
the  elbow  of  the  individual  whose  vein  is  to  be  aspirated  is  carefully 
cleaned  with  soap  and  water,  alcohol  and  ether,  and  a  vein  made 
prominent  by  tying  a  bandage  around  the  arm.  Under  proper  aseptic 
precautions  the  vein  is  punctured  and  5  to  10  c.c.  of  blood  is  aspi- 
rated into  the  cooled  syringe.  The  needle  is  then  removed  from  the 
syringe,  the  end  of  the  latter  covered  with  a  piece  of  sterile  gauze, 
and  the  syringe  shaken  for  ten  minutes.  After  the  blood  has  been 
defibrinated  in  this  manner,  about  1  c.c.  is  expressed  into  each  of  a 
number  of  sterile  test-tubes  that  fit  into  an  ordinary  centrifuge,  and 
that  have  been  previously  half  filled  with  sterile  normal  salt  solu- 
tion. The  usual  bacteriological  technique  (passing  the  ends  of  the 
test-tubes  through  the  flame,  etc.)  is  employed  to  keep  the  contents 
of  the  tubes  sterile.^  The  tubes  are  now  placed  in  the  centrifuge 
for  ten  minutes.  The  clear  supernatant  fluid  is  then  carefully 
poured  oflf  from  each  tube  under  the  proper  precautions  to  prevent 
infection.  Fresh  sterile  salt  solution  is  added,  the  tubes  are  gently 
shaken  to  mix  the  blood  with  the  solution,  and  the  tubes  are  again 
centrifuged  for  ten  minutes,  'i'he  same  process  is  rej)eated  a  third 
time.  Then,  after  the  supernatant  fluid  has  been  poured  ofiF,  four 
times  as  much  salt  solution  as  there  are  cells  by  volume  is  added. 
Thus,  approximately,  a  20  per  cent,  suspension  of  washed  red  blood 
cells  has  been  obtained.  The  tubes  are  kept  in  the  ice  chest  for 
24  to  48  hours,  and  are  then  ready  for  use.  Any  tubes  in  which 
there  is  the  slightest  amount  of  laking  must  not  be  used.  If  care- 
ful technique  has  been  employed,  the  red  cell  suspension  will  often 
be  free  from  laking  for  three  or  four  days.^ 

It  is  imj)()rtaiit  to  select  the  proper  individual  from  whom  the 
blood  is  to  be  obtained.  Tul)erculosis  and  syphilis  nuist  be  excluded, 
the  patient  must  not  only  be  free  from  any  evidence  of  di.sease,  but 
nuist  not  have  been  receufly  ill,  nor  have  received  any  injury,  must 
not    have   had   even    the   slightest    o])erati()n,   and    must    not   have 

■'   In  our  en  tiro  series  there  was  not   a  siiiKle  ease  nf  intectiun.      ( "iiltures  were  made  from 
ii  iiiitnl>er  of  the  tubes;  tliey  were  always  found  to  be  sterile. 

*  We  have  been  unable  to  keep  the  suspension  free  from  hikinK  for  more  thiin  live  days. 


■  ■•i 
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Fig.  1. — The  skin  lesion  in  a  patient  with  carcinoma  of  the  stomach  eight  hour 

after  the  injection. 


Fig.  2.— The  skin  lesion  in  a  patient  with  carcinoma  ot   the  breast  about  seven  hour 

after  the  injection. 
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rec'ciitly  had  an  anesthetic.  Tlie  blood  of  incHvichials  who  have  had 
any  of  these  conditions  is  unfit  for  injection  purposes.  The  blood 
can,  however,  be  taken  from  a  patient  during  the  early  stages  of 
ether  anesthesia.  \Ve  have  found  that  the  most  satisfactory  blood 
is  that  obtained  from  small  children,  and  in  the  hospital  we  have 
usually  obtained  it  from  little  patients  who  were  to  be  operated  upon 
for  hernia. 

We  have  given  injections  of  the  blood  of  animals  whose  cells  are 
known  to  be  resistant  to  hemolysis  by  normal  human  serum,  i)ut  the 
results  oljtained  were  not  satisfactory.  We  have  also  made  injec- 
tions of  mixed  cells  from  several  individuals,  but  we  soon  found  that 
there  was  no  advantage  to  be  gained  from  blood  mixtures.  We  have, 
finally,  used  suspensions  of  various  strengths  for  injection  purposes, 
but  we  have  found  that  the  20  per  cent,  suspension  gave  the  best 
results. 

The  Method  of  Injection.  A  hypodermic  syringe  which  has  been 
boiled  in  normal  saline  solution  and  cooled  is  filled  with  the  blood 
mixture.  For  this  purpose  the  tube  which  contains  the  bloofl  is 
thoroughly  shaken,  and  some  of  the  mixture  is  poured  into  a  watch 
crystal  which  has  been  sterilized  by  boiling  in  normal  salt  solution. 
From  this  watch  crystal  the  blood  is  draw^n  up  into  the  syringe. 
The  skin  on  the  anterior  aspect  of  the  forearm  of  the  patient  is 
cleansed  with  alcohol,  and  5  minims  of  the  suspension  is  injected 
in  an  upward  direction  under  the  skin,  at  a  spot  where  there  are  no 
visible  veins.  The  injection  raises  the  skin,  but  the  elevation  di.sap- 
pears  after  a  few  minutes.  The  injection  is  not  painful,  and  requires 
but  a  moment.  Care  must  be  taken  that  the  blood  is  injected  under 
and  not  into  the  skin.' 

Thp:  Reaction.  The  reaction  begins  to  show  itself  in  aijout  five 
hours  after  the  injection ;  it  gradually  increases  in  intensity  until  it  has 
reached  its  height  in  six  to  eight  hours.  It  may  appear  .sooner  than 
the  time  stated,  even  as  early  as  two  hours  after  the  injection,  or 
may  re([uire  eight  hours  before  it  becomes  evident.  When  fully  devel- 
oped, the  reaction  appears  as  a  somewhat  irregular  oval  area  with  a 
well-defined  margin  measuring  from  1x2  to  3  xo  cm.  The  margin 
is  often  surrounded  by  a  whitish  areola.  The  color  of  the  lesion 
varies  from  a  brownish  red  to  a  maroon,  with,  rarely,  a  bluish  tinge 
(Figs.  1  and  2).  The  lesion  is  distinctly  rai.sed  from  the  surround- 
ing skin  surface.  At  times  this  elevation  is  so  slight  that  careful 
examination  in  good  daylight  is  nece.ssary  to  recognize  it.  The 
raised  area  has  a  slightly  boggy  feeling,  as  if  there  were  a  sul)- 
cutaneous  exudation,  and  it  is  often  somewhat  tender.'' 

'Some  inlnii'iitaiieou-  iiiiil  c-uianeoiis  tesl-s  were  iittempted  iifter  llie  inetlioil  of  von 
I'irquet,  but  without  success. 

*  Up  to  the  pre.sent  time  only  three  fipeciniens  «if  skin  from  patients  who  presented  the 
characteristic  lesion  have  been  examined  microscopically.  We  have  to  thank  Dr.  Mandle- 
baum,  director  of   the   Pathological    Laboratory    of   Mt.  .Sinai   Hospital,  and    Dr.   Buerger. 


208      ELSBERG,    XEUHO?%    GE18T:   SKIN    REACTION'    IX    CARCINOMA 

The  lesion  may  appear  slowly  or  rapidly,  it  may  remain  stationary 
for  several  hours,  and  fade  quickly  or  gradually.  Sometimes  it  has 
entirely  disappeared  six  hours  after  the  injection,  at  other  times 
it  begins  to  fade  onlv  after  ten  to  twelve  hours.  When  the  lesion 
has  disappeared,  there  remains  behind  a  flat  yellowish  or  greenish 
discoloration  such  as  is  left  by  any  small  ecchymosis  (Fig.  3).  In 
those  cases  in  which  the  characteristic  lesion  does  not  appear  the 
skin  either  presents  no  change  except  the  needle  puncture,  or  a 
small  flat  area  of  varying  color;  rarely,  the  skin  is  raised,  but  of 
normal  color.  The  typical  color  and  elevation  being  best  seen  in 
daylight,  it  is  advisable  to  make  the  injection  in  the  morning.  ^Ye 
have  usuallv  given  the  injections  between  nine  and  ten  in  the  morn- 
ing  and  have  completed  our  observations  at  six  in  the  evening. 

Results.  Up  to  the  present  time  we  have  given  684  injections 
to  432  patients.  For  purposes  of  classification,  we  have  divided  the 
cases  into  the  following  groups  (see  Table  I): 

1.  Patients  with  carcinoma,  in  whom  the  diagnosis  was  positive 
as  proved  by  operation,  autopsy,  pathological  examination;  and 
patients  in  whom  the  diagnosis  of  malignant  disease  was  rendered 
very  probaiile  l)y  the  presence  of  a  tumor  and  the  other  symptoms 
which  are  charactetistic  of  cancer. 

2.  Patients  in  whom  the  absence  of  malignant  disease  was  certain. 
Among  these  were  individuals  suffering  from  every  variety  of  acute 
and  chronic  disease  that  is  to  be  met  with  in  a  large  general  hos- 
pital. Among  the  diseases  may  be  mentioned  acute  and  chronic 
inflammatory  diseases,  such  as  pneumonia,  typhoid  fever,  nephritis, 
appendicitis,  cholecystitis,  osteomyelitis,  abscesses,  tuberculosis, 
syphilis,  pernicious  anemia,  leukemia,  Hodgkin's  disease,  myeloma, 
•i'landers,  ijenign  newi>rowtlis,  acute  and  chronic  diseases  of  children, 
etc.  In  this  connection  it  is  i)ut  fair  to  mention  that  some  of  the 
patients  who  were  treated  at  the  hospital  and  discharged  with  other 
diagnoses  may  have  nevertheless  suffered  from  malignant  di.sease 
which  gave  no  svmptoms  while  the  patients  were  under  oliservation. 

3.  J\)ssil>le  CarcinonKi.  Patients  in  wlu)m  malignant  disease  was 
suspected  but  in  whom  no  positive  diagnosis  could  be  made  before 
flic  patients  left  the  hosj)ital. 

I.  I  rri/  Advanced  and  Millari/  ('(trciiioina.  Cachectic  and 
anemic  individuals  with  metastases  and  generalized  malignant 
disease,  in   the  last  stages  of  carcinoma. 

associate  in  surKi<"il  i)atlinl()>t.v.  for  tlie  preparation  and  cxaniinalion  of  tlu"  spt'i'iineiis. 
A  large  iiuniber  of  specimens  willi  tlie  proper  contn  Is  will  ho  examined  and  reported  on 
in  the  future.  It  may  be  of  interest,  liowe\-er,  to  quote  the  followine  from  Or.  Huerger's 
repiirt  :  "In  a  Kener:d  w;iy  it  may  be  said  tliat  the  inili\  idual  pictures  have  little  in 
coinnion.  Specimen  I  shows  an  acute  inflammatory  process  with  inarke<l  exudation  of 
polynncle.Mr  leukocytes"  (lesion  was  24  hours  old);  "specimen  II  is  characterised  by  disso- 
lution and  disai)peariineo  of  red  blood  cells"  {8  hours  old);  "specimen  III  must  be  reK.arded 
as  difficult  of  interpretiition.  because  the  hemorrhaKC  below  the  skiti  coiilil  be  considered 
either  as  injected  bhiod  >tr  as  blood  e.Mravasation  due  to  rriiunal  of  the  sj>eciineii," 
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Fig.  3.— The  greenish  discoloration    (ecchymosis)   twenty-four    hours  after  the  lesion 
had  disappeared.     The  patient  had  a  carcinoma  of  the  thyroid  gland. 
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Table  1. 


Carcinoma,  positive  orjirobable   . 

No  carcinoma 

Po^isible  carcinoma  .      .      ... 
Carcinoma,  advanced  or  miliary   . 


No.  of 
cases. 

Positive 
reactions. 

Negative 
reactions. 

Doubt  lul 
reactions.' 

69 

62=89.9% 

5=7.2% 

2=2.9% 

325 

15=4.6% 

■  307  =  94.3% 

3=1.1% 

9 

7  =  77.8% 

2  =  22.2% 

11 

11=100% 

Tal)le  1  .sliow^  that  a  positive  .skin  reaction  was  observed  in  DO 
per  cent,  of  the  patients  with  carcinoma  (excepting  the  very 
advanced),  and  that  there  was  no  reaction  in  94  per  cent,  of  the 
patients  who  were  suti'ering  from  other  (hseases.  Of  the  patients 
in  whom  carcinoma  was  suspected  but  could  not  be  ])roved,  78  per 
cent,  gave  a  positive  reaction.  In  all  of  the  patients  with  advanced 
malignant  disea.se,  with  metastatic  deposits  in  the  various  viscera  or 
miliarv  carcinoma,  etc.,  no  skin  reaction  was  observed  after  the 
injections.** 

Table  II. 


Carcinoma  of 


No.  of  cases. 


Lip,  palate,  tongue 3 

Neck 1 

(Ksopliafius 5 

Stomacli 22 

Liver 2 

Large  and  small  intestine 2 

Kectum 5 

.■Vbdf>men 5 

.\bdomen,  metastatic  tumor        ....  3 

.Vbdomen,  miliary  or  niulti|>le  meta.stases.  7 

Pancreas' 1 

Thyroid 2 

Mediastinum 3 

Lung 1 

Breast 6 

Bladder 3 

Prostate 2 

I'terus 4 

Vagina 1 

.Skin 1 

,*^pine.  metastatic  tumor 1 


'  Tliese  are  reactions  that  resemble  in  appearance  the  type  reaction,  but  not  closely 
enough  to  call  tliein  definitely  positive. 

*  We  have  tested  p;itients  with  sarcomatous  disea.>ie.  but  tlie  number  thus  far  examined 
has  been  .-small.  Of  seven  patients  with  s;iri'oma.  four  gave  a  jxisitive  reaction.  Of  tliree 
cases  of  hyperne|)liroma,  one  gave  a  positive  reaction. 

'  Postmortem  examination  revealed  one  microscopic  nest  of  carcinoma. 


Positive 
reaction. 

iNegative  or 
doubtful 
reaction. 

3 

0 

1 

0 

3 

2 

21 

1 

1 

1 

2 

0 

4 

1 

3 

2 

1 

2 

0 

7 

0 

1 

2 

0 

3 

0 

1 

0 

6 

0 

3 

0 

2 

0 

4 

0 

1 

(1 

1 

0 

0 

1 
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Table  II  gives  a  list  of  all  the  patients  with  carcinoma  to  whom 
blood  injections  were  given,  and  the  results  obtained.  In  some  of 
the  patients  positive  reactions  were  obtained  after  the  first  and  no 
skin  reactions  after  later  injections.  In  a  small  number  of  patients 
the  first  injection  gave  negative,  and  later  injections  with  other 
blood  suspensions  gave  positive  reactions. 

In  the  following  list  are  the  synopses  of  the  histories  of  patients 
with  no  malignant  disease  in  whom  a  positive  reaction  was  obtained. 
The  symptoms  and  diagnoses  are  al)stracted  from  the  hospital 
records : 

Case  I. — M.  C,  aged  sixteen  years;  congenital  growing  lym- 
phangiomas and  hemangiomas  of  the  groin  and  extremities.  First 
injection,  given  after  removal  of  one  of  the  tumors,  positive;  four 
following  injections,  negative. 

Case  II. — E.  J.,  aged  forty  years;  gastric  history  of  one  year's 
dm-ation  with  loss  of  flesh  and  strength.  Laparotomy  failed  to  show 
carcinoma  or  any  other  lesion.     Four  injections,  all  positive. 

Case  III. — ]M.  J.,  aged  forty  years;  parenchymatous  and  cystic 
goitre. 

Case  IV. — A.  S.,  aged  forty  years;  double  parotid  tumors  improved 
under  syphilitic  treatment,  enlarged  right  kidney. 

(^ase  V. — A.  H.,  aged  seventy  years;  enlarged  j)rostate,  cystitis, 
emaciation.  Postmortem  examination  revealed  generalized  miliary 
tuberculosis.     One  injection  positive;  three  negative. 

Case  VI. — J.  A.,  age(l  forty-six  years;  myxoma  of  the  shoulder, 
enlarged  glands  in  the  axilla  not  removed. 

Case  \l\. — B.  A.,  aged  fifty  years;  subphrenic  abscess  of  unknown 
origin;  one  positive,  one  negative  reaction. 

Case  VIII. — M.  B.,  aged  forty  years;  arteriosclerosis,  bloody  fluid 
in  the  pleunip,  icterus;  discharged  improved;  medical  treatment. 

('ase  IX. — I.  L.,  aged  fortv-five  years;  emaciated;  gastric  symp- 
.toms;  improved  under  treatment;  diagnosis  on  discharge  from  the 
medical  wards  was  gastric  ulcer. 

(^ase  X. — J.  G.,  aged  seventy  years;  liematemesis.  emaciation, 
anenu'a.  Death  from  repeated  hemorrhages.  At  the  ])ostmortcm 
cx.imination,  large  pyloric  ulcer. 

Case  XI. — S.  S.,aged  thirty-five  years;  emphysema  and  bronchitis, 
obscure  gastric  symj)toms. 

Case  XII. — Age  unknown,  discliarg(>d  after  a  short  stav  in  the 
hospital  with  a  diagnosis  of  chronic  appendicitis.  I'nfortunately, 
the  chart  of  this  ])atient  can  not  i)e  found. 

Ca.se  Xin.l<\  P..  age  nnkuown;  ])yosalpin\,  pneumonia. 

Case  XI\'.  \'.  A.,  aged  forlv-l'onr  years;  incipient  Basedow's 
disease,  nein-asthcnia. 

Case  X\'.  \'.  L.,  aged  lifly  years;  ])rogfe^>i\('  anemia.  snddt'U 
death. 

(icneral   anesthesia    se<'ins   to   interfere  with    the   reaction.      In  a 
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number  of  patients  who  were  given  u  general  anesthetic  for  ])ur- 
poses  of  examination  or  operation,  and  who  had  reacted  positively 
before,  the  injections  gave  a  negative  result  for  the  first  few  days 
after  the  anesthesia.  Some  days  later  positive  reactions  were  again 
obtained.  Wh.en  the  malignant  ii;rowth  has  become  verv  far 
advanced,  positive  reactions  can  no  longer  be  obtained. 

Our  experience  is  too  small  to  permit  of  any  statements  as  to  the 
significance  of  positive  reactions  after  the  carcinoma  has  been 
apparently  radically  removed.  In  a  few  patients,  on  the  other 
hand,  in  whom  the  disease  seemed  to  have  been  completely  eradi- 
cated, less  and  less  marked  reactions  were  obtained  as  time  went 
on;  finally,  no  reactions  at  all  could  be  obtained.  In  patients  in 
whom  the  disease  was  not  or  only  partially  removed,  injections  gave 
positive  results  after  the  effects  of  the  anesthesia  or  operation  had 
worn  oft'. 

Conclusions.  1.  The  subcutaneous  injection  of  human  red 
blood  cells  prepared  in  the  manner  we  have  described  is,  in  certain 
individuals,  followed  by  a  characteristic  and  easily  recognizable 
local  skin  lesion  or  reaction  at  the  site  of  the  injection. 

2.  The  large  majority  of  the  patients  (S9.9  per  cent.)  in  whom 
this  skin  reaction  was  observed  were  suft'ering  from  carcinomatous 
disease. 

3.  The  large  majority  of  the  patients  (94.3  per  cent.)  in  whom 
no  characteristic  skin  lesion  followed  the  injection  were  free  from 
carcinoma. 

Finally,  we  desire  to  thank  the  attending  physicians  and  surgeons 
of  the  hospital  for  their  courtesy  in  placing  patients  at  our  disposal, 
and  the  members  of  the  house  staft"  for  their  ever-ready  aid  in 
obtaining  the  clinical  material  and  the  data  we  recpiired. 


REVIEWS. 


Surgical  Diagnosis.  By  Edward  Martin,  M.I).,  Professor 
of  Clinical  Surgery  in  the  University  of  Pennsylvjinia.  Pp.  772; 
445  engravings  and  18  colored  plates.  Philadelphia  and  New 
York:  Lea  &  Febiger,  1909. 

A  CAREFUL  reading  of  this  work,  and  an  equally  careful  com- 
parison with  other  treatises  on  surgical  diagnosis,  are  amply  con- 
vincing as  to  its  unusual  merit  and  usefulness.  The  author  has 
wisely  emphasized  the  paramount  importance  of  early  diagnosis,  and 
has  throughout  obviously  borne  in  mind  the  axiom  which  he  himself 
enunciates:  "The  simplicity  and  safety  of  surgical  intervention  are, 
as  a  rule,  proportionate  to  timeliness  in  diagnosis."  No  better  text 
could  have  been  selected  for  the  teachings  of  such  a  book,  and  it 
would  be  difficult  to  find  anywhere  in  surgical  literature  a  closer 
adherence  to  the  idea  of  setting  forth  the  earliest  symptomatology 
on  which  diagnosis  can  be  based,  or  a  clearer  exposition  of  those 
phenomena  of  surgical  disease  or  injury  so  often  first  seen  by  the 
general  practitioner. 

.  The  book  opens  with  an  excellent  chapter  on  laboratory  diag- 
nosis by  Dr.  Longcope.  It  might  have  been  well  to  describe  at 
least  the  nature  of  "Cammidge's  test,"  as  it  was  thought  worth  while 
to  say  "the  test  devised  by  Cammidge  is  said  to  be  specific  for  dis- 
eases of  the  pancreas,  and  is  thought  to  be  especially  Aaluable  for 
the  diagnosis  of  chronic  inflammation  of  the  pancreas."  The  only 
other  reference  to  this  test  is  on  page  52G,  where,  under  "pancrea- 
titis," it  is  said  "the  urine  gives,  according  to  Uobson  and  Cammidge, 
the  pancreatic  reaction  which  they  regard  as  diagnostic."  The 
additional  statement  that  the  test  is  not  generally  believed  to  have  the 
value  they  ])lace  upon  it  would  then  have  left  the  matter  clear  to  the 
reader.  Under  the  bacteriology  of  the  urine  the  relation  of  rectal 
conditions  to  vesical  infection  might  with  advantage  have  been  men- 
tioned, though  later  (p.  ()71)  chronic  constipation  and  dysentery  are 
included  among  the  causes  of  bacteriuria.  No  better  summary  of 
1)1()0(]  conditions  and  examinations  is  to  be  found  anywhcic. 

('liaj)lcr  II,  l)y  Dr.  I'aiicoast.  is  an  admiral)ir  c\j)osition.  well 
illustrated,  of  the  application  of  llit'  .r-rays  in  surgical  diagnosis.  It 
is  (o  be  assumed  that  when  he  says  "the  risks  involvinl  in  the  radio- 
gra])hic  examination  aic  now  so  sliglil  that  tlicy  may  be  ])ractically 
disn'garded,"  lie  means  risks  to  the  operator  and  not  the  risks  of 
uiisinterj)r<'tation.      The  latter  are  still  with  us.  and  should  never  be 
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forgotten.  The  discussion  of  tlie  use  of  x-mys  in  aneurvsni,  in 
biliary  calculus,  and  in  gastro-intestinal  conditions  is  marked  hy 
the  good  sense  and  conservatism  that  are  known  to  be  characteristic 
of  the  author. 

Inflammation,  trauma,  and  tumors  are  considered  in  the  next 
three  chapters,  and  are  dealt  with  in  outline.  The  salient  diagnostic 
points  are  admirably,  though  perhaps  somewhat  too  concisely,  sum- 
marized. The  article  on  the  skin  is  excellently  illustrated  by  cuts 
contributed  by  Dr.  Hartzell.  Much  information  is  packed  into  the 
dozen  pages  allotted  to  this  subject,  but,  again,  the  condensation 
is  a  trifle  extreme.  The  seeker  after  information  about  itch,  for 
example,  having  been  told  that  "diagnosis  is  assured  on  finding  in 
an  unscratched  region  a  characteristic  tunnel,  and  made  absolute  by 
extracting  the  Sarcoptes  scabiei  therefrom  with  a  fine  needle,"  would 
probal)ly  desire  to  know  what  a  "characteristic  tunnel"  looked  like, 
and  perhaps  might  have  the  same  wish  as  to  the  Sarcoptes  scabiei. 
The  bloodvessels,  muscles,  tendons,  and  bursre  and  the  bones  and 
joints  each  have  a  chapter — and  in  each  case  an  interesting  and 
instructive  one;  and  nervous  diseases  are  considered  in  eighty-three 
pages  by  Dr.  AVeisenburg,  in  a  most  comprehensive  and  satisfactory 
manner.  Thenceforward  the  divisions  of  the  book  are  on  topo- 
graphical lines — the  head,  the  spinal  column,  the  upper  extremity, 
etc. — with  the  exception  of  a  good  chapter  on  gynecological  diag- 
nosis by  Dr.  Anspach. 

While  the  excellent  plan  followed  throughout  thel)ook  in  descril)- 
ing  the  duration  of  symptoms  or  conditions  (of  giving  approximate 
times,  that  is,  minutes,  hours,  days,  etc.,  instead  of  using  vaguer  chro- 
nological adjectives)  is  much  to  be  commended,  occasionally  it  might 
lead  to  error.  For  instance,  in  descril)ing  the  diagnostic  features  of 
extradural  hemorrhage  following  trauma,  Professor  INIartin  mentions 
(p.  220)  "an  interval  of  freedom  from  symptoms  (lioursj  followed  by 
violent  headache."  While  this  is  usually  true,  there  are  many  cases 
in  which  the  interval  could  be  expressed  only  in  fractions  of  an  hour, 
or  in  minutes,  and  the  unqualified  use  of  "hours"  might  therefore 
be  misleading.  The  general  sul)ject  of  cranial  and  cerebral  trauma 
is,  however,  admirably  treated,  and  in  a  most  clear  and  accurate 
manner. 

The  fractures  of  the  extremities  are  illustrated  by  .r-ray  drawings 
l)y  Dr.  Pancoast,  from  negatives  made  chiefly  at  the  University 
Hospital,  Philadelphia.  They  constitute  the  most  complete  series  of 
skiagrams  of  fractures  yet  published  in  a  surgical  text-book.  The 
legends  l)eneath  them  have  been  prepared  with  unusual  care,  and, 
taken  in  conjunction  with  the  accompajiying  instructive  descriptions 
— in  the  text — of  symptoms  and  deformities,  add  greatly  to  the 
usefulness  of  this  valuable  section.  Ecpially  satisfactory  are  the 
chapters  on  the  abdomen  and  on  the  genito-urinary  organs.  The 
synopsis  of  the  differential   diagnosis  of  intra-al)dominal   swelling.s 
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(pp.  400  to  500)  is  not  excelled  anywhere,  and  the  articles  on  cystitis, 
vesical  and  renal  calculns,  the  diseases  of  the  kidneys  and  ureters, 
are  deserving  of  similar  commendation. 

In  the  article  on  the  appendix,  though  it  covers  only  a  little  more 
than  four  pages,  is  to  be  found  another  excellent  example  of  admir- 
able condensation,  of  rigid  exclusion  of  the  redundant  and  imneces- 
sary,  and  of  the  thoughtful  enumeration  of  every  point  of  absolute 
value  clinically  in  reaching  a  diagnosis.  The  only  omission  to  be 
noted  in  this  connection  is  the  failure  to  supplement  the  clinical 
signs  by  those  obtained  through  laboratory  examinations,  etc.  This 
is  probably  due  to  the  fact  that  the  blood  conditions  in  appendicitis 
are  described  in  another  section  (p.  20),  but  it  would  have  been 
well  to  bring  them  together.  Having  regard  to  the  student  it  is 
undesirable  that  the  same  region  should  be  alluded  to  as  "the  ilio- 
costal angle"  (p.  522)  and  the  "costovertebral  angle"  (p.  543). 
When  the  author  says  "from  renal  pain  gallstone  colic  is  distin- 
guished by  its  upward  and  backward  radiations,  absence  of  tender- 
ness in  the  ileocecal  angle,  and  usually  by  urinary  findings  in  the 
latter  condition,"  he  obviously  means  "former"  instead  of  "latter." 

Loss  of  l)lood  in  ordinary  hemorrhage,  in  purpiu'a,  in  epistaxis, 
and  in  intercranial  conditions  is  fully  considererl,  but  hemophilia 
might  have  been  described  with  special  reference  to  those  features 
of  the  family  history  that  are  often  diagnostic.  Hemophilic  arthritis 
in  young  persons  is  the  only  allusion  to  the  subject  that  we  have 
found,  except  that  in  the  article  on  blood  examination  it  is  truth- 
fully said  that  it  should  "be  remembered  that  in  hemo})hilia,  a  dis- 
ease which  offers  great  dangers  to  the  surgeon,  the  coagulation  time 
of  the  blood  may  not  be  decreased." 

Leaving  aside  a  few  similar  trifling  oversights  we  have  found, 
however,  very  few  omissions  of  any  sort,  and  still  fewer  errors.  If 
there  is  a  better  work  than  this  on  surgical  diagnosis  we  are  not 
familiar  with  it.  Believing  it  likely  to  be  helpful,  not  only  to 
students  and  practitioners,  but  to  surgeons  themselves,  we  feel 
(hat  both  author  and  j)ublishers  may  be  congratulated  uj)on  the 
j)n)ducti()n  of  a  book  which  will  be  a  valuable  addition  to  every 
workinir  suriiical  librarv.  AV.    B. 


A  SvsTK.M  OF  Mkdkim;.  |{y  Mw^  Wuiikks.  I'diird  by  Siu 
CuFKoKi)  Ai.i.iu  rr,  K.('.B.,  Kcgius  Professor  of  Physic  in  the 
University  of  (  aiiiltridge;  and  IIum])hrv  Davy  Bolleston,  M.D., 
Senioi"  Physician  (o  St.  (Jeorge's  Ilospital,  London.  \ Ol.  X; 
l)p.  0(10.     "Li.ndon:   MacMiillan  «.^-  ('(..,  100'.). 

As  issued  in  its  revised  edition,  \ Ol.  \   of  .Vlll)Utt  and  Kolleston's 
Si/sfriii  of  Mi'dicinr  is  concerned  willi  diseases  of  IJu'  lungs,  ])leura\ 
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iiu'tliastiiHiiii,  tliynuis,  and  tlie  blood.  The  voliiine  oj)eiis  with  an 
interesting  although  short  account  of  the  physical  signs  of  the  lungs 
and  the  heart,  hy  Dr.  Hector  Mackenzie,  which  is  followed  by  an 
article  on  artificial  aerotherapeutics,  l)y  Dr.  (\  Theodore  Williams. 
Drs.  (roodhart  and  Spriggs,  in  discussing  asthma,  treat  almost  ex- 
clusively of  primary  or  true  spasmodic  asthma,  as  contrasted  with 
asthma  arising  as  a  complication  of  preexisting  bronchitis.  They 
regard  hay  fever  as  often  a  spasmodic  asthma  in  its  purest  form, 
and  they  believe  the  best  explanation  of  asthma  to  be  that  which 
looks  upon  muscular  spasm  of  the  smaller  bronchi  as  the  l)asis  of 
the  process;  while  they  mention  Curschmann's  exudative  bronchio- 
litis, they  attempt  to  minimize  its  influence,  although  there  is  excel- 
lent reason  for  believing  that  it  is  the  essence  of  the  process  in  many 
cases.  Dr.  William  Ewart  contributes  splendid  articles  (over  one 
hundred  pages)  on  bronchitis,  bronchiectasis,  and  bronchiolectasis, 
which  are  especially  characterized  by  a  careful  classification,  good 
clinical  descriptions,  and  welcome  details  regarding  treatment.  He 
is  disposed  to  differentiate,  at  least  pathologically,  capillary  bron- 
chitis from  bronchopneumonia.  Dr.  A.  P.  Beddard  has  written 
the  chapter  on  acute  lobular  pneumonia  and  bronchopneumonia, 
and  has  revised  the  chapter  on  lobar  pneumonia  originally  con- 
tributed by  Dr.  Pye-Smith;  the  bacteriology  and  serum  therapy  has 
been  entrusted  to  J.  Eyre,  who  extols  the  value  of  the  vaccine 
(bacterin)  treatment  of  lobar  pneumonia,  a  form  of  treatment  but 
little  employed  as  yet,  but  of  much  promise  and  deserving  extended 
trial.  Abscess  and  gangrene  of  the  lung  and  newgrowths  of  the 
bronchi  are  adecpiately  discussed  by  Dr.  J.  J.  Perkins.  Drs.  Percy 
Kidd,  W.  Bulloch,  and  X.  Bardswell  contribute  an  excellent  account 
of  pulmonary  tuberculosis  (138  pages).  One  will  find  therein  about 
all  that  is  really  known  of  the  subject,  interestingly  and  authorita- 
tively set  forth.  Dr.  Bulloch  believes  that  infection  is  commonly 
accjuired  by  inhalation  rather  than  by  ingestion,  but  he  points  out 
that  the  spread  of  the  infection  once  acquired  is  mainly  l)y  way  of 
the  lymphatics.  The  use  of  tuberculin,  controlled  by  the  determi- 
nation of  the  opsonic  index,  is  fully  set  forth;  perhaps  too  much 
importance  is  attached  to  the  opsonic  index.  In  addition.  Dr.  King- 
ston Fowler  contributes  articles  on  syphilis  and  emj)hysema;  Drs. 
llolleston  and  A.  Latham,  an  article  on  aspergillosis;  Sir  Thomas 
Oliver,  an  article  on  pneumokoniosis,  based  upon  large  experience; 
and  Drs.  F.  T.  Roberts  and  J.  J.  Perkins,  an  article  on  new- 
growths  of  the  lung.  The  diseases  of  the  pleura  are  discussed  as 
follows:  Intrapleural  tension,  by  Dr.  Samuel  West;  ])leurisy,  by  Dr. 
Samuel  Gee  and  T.  J.  Horder;  pneumothorax,  by  Dr.  D.  W.  Finley; 
and  newgrowths,  by  Dr.  F.  T.  Roberts  and  J.  J.  Perkins.  Dr.  F. 
"^r.  Roberts  also  writes  the  chaj)ters  on  diseases,  including  new- 
growths,  of  the  mediastinum,  and  Dr.  Bosancjuet  the  cha})ter  on 
diseases  of  the  thymus. 
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Sonu'wliat  inore  than  a  fouitli  of  t\\v  hook  is  devotetl  to  disoi-ch-i's 
of  the  hlo()(L  The  senior  ecHtor  contrihutes  tlie  article  on  chlorosis, 
which  is  a  model  of  scientific  inquiry,  clinical  observation,  and 
graceful  writing.  Dr.  Herbert  French,  discussing  pernicious  anemia, 
supports  Dr.  William  Hunter  in  his  contention  that  the  disease  is  a 
specific  disorder  consisting  in  hemolysis,  but  he  is  not  certain  that 
the  postulated  toxin  is  a  product  of  the  alimentary  tract,  preferring 
to  believe  that  the  nature  of  the  toxin  and  its  site  of  formation 
are  unknown.  Drs.  R.  Hutchison  and  J.  C.  G.  Ledingham  offer  a 
really  excellent  discussion  of  the  splenic  anemias,  and  a  classification 
satisfactory  enough  in  view  of  the  unsatisfactory  state  of  our  knowl- 
edge concerning  the  disorder,  or  disorders.  Dr.  Robert  Muir  con- 
tributes the  article  on  leukemia,  which  is  embellished  by  .several 
colored  plates.  Dr.  F.  Parkes  Weber  writes  on  polycythemia  and 
erythremia;  Dr.  A.  E.  Ciarrod,  on  enterogenous  cyanosis;  Sir  Stephen 
^Mackenzie,  on  purpura;  Dr.  John  Thomson,  on  hemorrhages  in  the 
newborn;  Mr.  W.  John.son  Smith,  on  scurvy;  Drs.  Cheadle  and 
Poynton,  on  infantile  scurvy;  and  Sir  Almroth  E.  AVright,  on  hemo- 
j)hilia. 

As  a  whole,  the  volume  maintains  a  high  level  of  consistent  efi'ort, 
of  discriminating  surveys  of  contemporaneous  medical  literature, 
and  of  authoritative  opinions  based  upon  study  and  experience  and 
controlled  by  judgment.  A,  K. 


A  Text-book  of  Gynecological  Diagnosis.  By  Georg 
WiXTEH,  ^I.D.,  Professor  and  Director  of  the  Gynecological 
Clinic  in  the  University  of  Berlin,  with  the  collaboration  of  Cahi. 
RuGE,  M.D.,  of  Berlin.  Edited  by  John  G.  Clark,  M.D.. 
Professor  of  Gynecology  in  the  University  of  Pennsylvania. 
Tran.slated  from  the  third  revi.sed  German  edition  by  R.  ]\I\.\ 
(;oEPi>,  M.I).,  Pj).  070;  350  illustrations.  Philadelphia  and 
London:  J.  B.  Lippincott  Company,  1909. 

It  seldom  falls  to  the  lot  of  the  reviewer  to  read  a  volume  with 
greater  ])lcasure  than  the  present.  Those  who  know  its  earlier 
(Jerman  editions  will  not  be  surprised  at  the  technical  excellence 
of  the  translation,  and  for  them  any  detailed  review  is  su[)erfiuous. 
The  volume  opens  with  a  .section  upon  the  general  diagnosis  of 
gvnccological  cas(>s,  which  is  complete  in  detail,  liesides  the  usual 
methods  of  examination  there  are  sections  devoted  to  cystost-oju', 
bacteriological  diagnosis,  and  microsco{)ic  examination,  the  latter 
by  Ruge.  The  second  and  by  far  the  largest  portion  of  the  work 
is  concerned  with  special  diagnosis.  Under  this  heading  is  inclu(l(>(l 
the  studv  of  diagnostic  methods  as  applied  to  all  known  gynecological 
conditions.      Beginning    with    the    findings    in    the    normal    pelvis, 
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;iiKit()inic;il,  palpalory,  and  liisti)l(><;ical,  llic  aiitlioi-  proceeds  to  a 
satisfactory  study  of  the  diai^iiosis  of  normal  pre<;naney  and  of  tlie 
disturbances  wliieli  may  arise  during'  fjjestation.  Uu<;'e  again 
contributes  a  most  excellence  section  upon  the  microscopic  diag- 
nosis of  pregnancy  and  of  expelled  membranes.  Space  forbids 
any  detailed  description  of  the  excellence  of  this  ])()rtion  of  the  work; 
enthusiastic  approbation  would  be  our  criticism.  Displacements 
of  the  uterus  and  the  diagnosis  of  myomas  fill  up  the  next  eighty 
pages.  To  the  general  reader  these  chapters  will  be  most  instruc- 
tive, and  will  certainly  be  appreciated.  The  diagnosis  of  ovarian 
tumors  is  followed  by  the  diagnosis  of  malignant  disease  of  the  uterus. 
As  is  to  be  expected,  great  emphasis  is  laid  upon  the  early  recognition 
of  uterine  carcinoma,  and  the  microscopic  examination  is  insisted 
upon  as  an  aitl  to  this  end.  A  remark  made  by  the  author  in  con- 
sitlering  this  matter  is  so  timely  as  to  merit  incorporation  here. 
In  insisting  upon  the  greater  need  for  the  microscopic  study  of 
suspicious  tissue  by  the  general  practitioner  as  compared  to  the 
specialist,  he  remarks  that  the  latter,  by  his  constant  training,  is 
often  able  to  differentiate  by  palpation  and  specular  examination 
between  benignancy  or  malignancy,  while  the  former  "ought,  if 
he  were  in  the  habit  of  making  accurate  examinations,  to  see  a  great 
many  doubtful  speculum  ])ictures  and  feel  a  suspicious  hardness 
in  a  great  many  cases;  and  for  this  reason  he  ought  to  resort  more  to 
the  microscope  in  the  diagnosis  of  cervical  cancer  than  the  expert 
specialist."  It  is  sad  to  think  of  the  numberless  lives  now  being 
denied  the  only  chance  because  men  of  limited  experience  will 
persist  in  waiting  for  indubitable  macroscopic  signs  instead  of 
referring  the  case  for  operation  upon  the  strength  of  microscopic 
study.  Sarcoma  of  the  uterus,  neoplasm  of  the  vagina  and  vulva, 
and  microscopic  diagnosis  of  malignant  diseases  of  the  uterus, 
vagina,  and  vulva  follow,  the  last  mentioned  by  Huge.  The 
diagnosis  of  tubal  disease,  of  pelvic  peritonitis,  and  of  parametritis 
is  next  considered.  The  last  two  mentioned  sections  will  particu- 
larly repay  careful  reading.  The  differential  diagnosis  of  uterine 
catarrh  is  too  generally  neglected  l)y  specialists  as  well  as  general 
practitioners.  We  can  heartily  commend  the  two  dozen  pages  upon 
this  subject,  and  in  particular  would  call  attention  to  the  three  pages 
upon  gonorrh(ra  with  which  the  section  closes.  The  division  is 
here  made  into  positive,  probable,  and  uncertain  signs.  In  the 
second  class  he  has  placed  pyosalpinx,  stating  that  "it  has  never 
been  definitely  proved  that  this  may  be  due  to  some  other  infection, 
as  tuberculosis."  While  many  will  not  agree  with  him  in  this 
sweeping  statement  it  has  great  significance  when  coming  from  such 
an  authority.  Huge  contributes  a  section  of  a  dozen  or  more  pages 
upon  the  diagnosis  by  the  microscope  of  endo?netritis,  l)oth  of  the 
cervix  and  body.  This  j>ortion  of  the  book  closes  with  the  diagnosis 
of  diseases  of  the  urinary  apjiaratns — tlie  m-ethfa.  Idaddei-,  nretei-, 
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and  kidney  ht'ino-  considered.  Tlie  third  and  last  division  of  the 
work,  comprising  over  fifty  j)ages,  is  devoted  to  analytical  diagnosis; 
the  causes  of  hemorrhage,  amenorrhoea,  dysmenorrhcea,  sterility, 
and  the  analytical  diagnosis  of  abdominal  tumors  being  the  sub- 
jects dealt  with.  We  look  u])on  this  portion  of  the  work  as  exceed- 
ingly valual)le,  since,  summing  up  as  it  does  much  that  is  scattered 
through  the  body  of  the  book,  it  will  be  the  means  of  finally  fixing 
in  the  mind  of  the  reader  many  diagnostic  viewpoints  of  great 
importance.  A  review  of  this  work  would  be  most  incomplete  were 
the  translator's  work  to  pass  unnoticed.  Dr.  (ioepp  has  faithfully 
performed  a  most  arduous  task,  and  has  produced  a  translation 
which,  while  departing  in  no  respect  from  the  Hteralness  demanded, 
has  an  enviable  smoothness  in  construction. 

We  are  confident  that  the  profession  in  this  coimtry  and  England 
will  ffive  the  volume  a  verv  heart v  welcome.  W.  R.  N. 


Pratique  de  la  Chirurgie  Antiseptique.  Leyons  Professees  a 
I'Hotel  Dieu.  By  le  Docteur  Just  Luc.\s-Champi()XXIERe, 
Honorary  Surgeon  to  the  Hotel  Dieu,  Member  of  the  Academy  of 
Medicine,  Member  of  the  Council  of  Hygiene  and  Health  of  the 
Department  of  the  Seine.  With  a  portrait  of  Lord  Lister.  Pp. 
464.    Paris:  G.  Steinheil,  1909. 

In  1874  Lucas-Charapionniere  made,  at  the  Hospital  Lariboisiere. 
the  first  trial  in  France  of  antiseptic  surgery,  which  h(>  liad  seen 
employed  by  leister  at  Glasgow  in  18G8;  in  1876  he  published  his 
Manuel  de  Chirurgie  Antiseptique,  and  this  was  the  first  adequate 
presentation  of  the  subject  in  any  language.  The  present  volimie, 
c()nij)rising  IVA  chapters,  is  an  entirely  new  work,  founded  on  the 
veteran  surgeon's  lectures  at  the  Hotel  Dieu.  and  addressed  especially 
to  young  surgeons  or  to  those  practitioners  whose  intellects  are  not 
beclouded  by  the  teaching  of  certain  masters,  or  enslaved  by  "^coles 
thcori(|ues  et  intransigeantes." 

The  work,  in  fact,  is  as  much  a  })olemic  against  aseptic  surgery  as 
it  is  an  ex})osition  of  antise])tic  j)ractice.  The  author  does  not 
hesitate  to  mention  by  name  the  lamentetl  Terrier,  to  whom  more 
than  to  any  other  one  man  is  due  the  revolution  in  die  administra- 
tion of  hospitals  in  Franc<\  who  for  so  long  stood  at  the  head  of 
French  surgery,  and  without  whos(>  devoted  attention  to  the  develop- 
ment of  ase|)tic  techni(|ue  the  surgery  of  the  viscera  could  luner  have 
reached  its  present  advanced  state;  and  Quenu.  on(>  of  Terrier's 
most  distinguished  j)upils,  is  also  nanu>(l;  and  the  niod(M-n  operating 
room,  its  furm'ture,  the  ase|)tic  costume  of  the  surgeon,  and  every 
modern    imj)rovement,   are   unmercifully    ridiculed   and   decried   as 
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unnecessary  and,  therefore,  un(le.siral)l('.  This  raucous  voice  from 
the  past  laments  the  (lisaj)pearauce  of  the  carhohc  spniy,  whicli  he 
abandoned  because  his  assistants  took  mahcious  pleasure  in  neg- 
lecting its  use  in  his  absence,  that  is  to  say,  at  times  when  it  would 
have  been  most  useful;  and  he  thought  it  better  to  al)andon  it  than 
to  make  bad  use  of  it.  He  no  longer  uses  the  green  protective  only 
because  it  is  no  longer  maimfactured.  He  has  compromised  for  giv- 
ing up  the  impermeable  dressing  by  the  employment  of  copious 
coverings  of  weak  iodoform  gauze.  He  places  his  main  reliance  on 
carbolic  acid;  soaks  his  hands  and  instruments  in  it;  swabs  out  all 
his  wounds  with  it;  drains  all  his  cases  of  operation  for  the  radical 
cure  of  hernia  with  a  rubber  tube  "because  it  makes  the  scar  firmer;" 
wears  no  gloves ;  prohibits  the  use  of  nail  brushes  on  the  skin  of  sur- 
geon or  patient;  and  glories  in  the  fact  that  in  the  filthiest  surround- 
ings he  is  able  to  secure  clean  wounds  by  these  means. 

No  surgeon  worthy  the  name  will  ever  fail  to  appreciate  the  debt 
of  modern  surgery  to  antisepsis;  and  it  would  be  well  if  many  modern 
surgeons  would  stop  seriously  to  consider  the  many  slight,  but  in  the 
aggregate  important,  lapses  from  the  antiseptic  method  which  they 
constantly  permit  themselves.  Says  Championniere:  "The  perfec- 
tion of  modern  surgery  is  such  that  we  have  not  the  right  to  deprive 
those  who  intrust  themselves  to  us  of  the  least  of  the  advantages 
which  we  can  give.  An  apparently  slight  neglect  is  enough  to  lead 
to  useless  suffering,  and  you  will  often  see  it.  You  will  see  a  little 
suppuration  in  one  corner  of  the  wound.  You  will  see  crusts  which 
last  indefinitely;  you  will  see  a  wound  which  has  gaped  open  at  the 
site  of  one  suture ;  you  will  see,  what  is  graver  yet,  a  suture  discharged 
from  the  wound  some  days,  weeks,  or  months  after  the  operation. 
Now,  in  the  immense  majorifij  of  cases,  these  little  incidents,  which 
inflict  useless  miseries  on  the  patient,  are  faults  or  negligences  of  the 
operator." 

The  further  one  reads  into  the  volume,  the  deeper  becomes  the 
impression  that  it  speaks  the  truth,  and  nothing  but  the  truth,  but 
not  always  the  whole  truth.  Becau.se  a  thing  is  possil)le,  it  is  by  no 
means  always  expedient;  and  to  ignore  the  advantages  wrought  by 
a.sepsis  is  characteristic  of  "intransigeance"  of  a  marked  degree. 
Yet  the  author's  results  by  his  strict  adherence  to  anti.septic  methods 
are  marvellous;  he  cites,  for  instance,  his  .series  of  excisions  of  the 
knee,  with  only  one  death  (delirium  tremens),  in  the  133d  case;  he 
claims  to  have  operated  on  more  fractures  of  the  patella  than  any 

k surgeon  in  the  world,  and  with  none  of  the  precautions  adopted  in 
aseptic  surgery,  and  with  never  a  ca.se  of  .septicfemia ;  he  mentions 
his  1135  operations  for  the  radical  cure  of  heruia,  with  oTily  4  deaths, 
none  from  .sc})ticeinia;  he  was  the  first  to  practise  cerebral  surgery,  and 
he  remains,  he  a.sserts,  one  of  tho.se  who  have  practised  it  longest  and 
most  completelv,  but  with  never  a  single  case  of  sepsis  in  his  experi- 
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nul  .sur^i'iv;  and  he  claiin.s  that  aseptic  .siiri;erv,  which  finds  its  par- 
ticular field  here,  succeeds  because  the  peritoneum  is  less  disposed 
than  the  other  tissues  to  infection  through  the  air.  The  failure  of 
aseptic  methods  in  other  departments  of  siu'gery  he  holds  an  insuper- 
able objection  to  its  general  adoption.  Granted  that  these  premises 
are  correct,  which  we  do  not  believe,  it  is  surely  enough  to  be  thankful 
for  that  modern  abdominal  surgery  has  developed  from  the  practice 
of  aseptic  methods ;  and  even  though  aseptic  practice  has  its  limita- 
tions, it  is  an  advance  in  suitable  cases,  and  in  such  must  not  be 
liohtlv  abandoned.  A.  P.  C.  A. 


The  Principles  of  Bacteriology.  By  A.  C.  Abbott,  ]M.1)., 
Professor  of  Hygiene  and  Bacteriology  in  the  University  of  Penn- 
sylvania. Eighth  edition;  pp.  631 ;  100  illustrations.  Philadelphia 
and  New  York:     Lea  &  Febiger,  1909. 

Eight  editions  tell  the  story  of  Abbott's  Bactcrioluyi/.  Originally 
published  when  bacteriology  may  be  said  to  have  been  in  its  mewling 
and  puking  infancy,  it  has  been  since  its  birth  perhaps  the  most 
popular  students'  book  and  has  exerted  a  marked  influence  in  diffus- 
ing a  knowledge  of  bacteriology;  indeed,  one  may  say  that  much 
that  most  practitioners  of  medicine,  as  well  as  avowed  bacteriologists, 
know  of  the  subject  is  founded  upon  what  they  learned  originally 
from  Dr.  Abbott's  book.  Extended  comment  of  the  new  edition  is 
scarcely  necessary.  It  has  been  brought  thoroughly  abreast  of  the 
times,  and  now  contains  the  important  facts  and  the  latest  trust- 
worthy opinions  regarding  a  l)ranch  of  medicine  that  is  advancing 
with  ra])id  strides.  wS])ecial  attention  has  been  paid  to  infection 
and  inununity,  including  the  antitoxic,  bactericidal,  and  phagocytic 
})roperties  of  the  blood,  and  the  use  of  vaccines  in  the  prevention 
of  certain  infections,  etc.  As  heretofore,  the  book  may  be  warmly 
recommended;  there  is  no  l)ett('r  of  its  size.  A.  K. 


V()HI,ESrN(;EN    I'EBKR    Tl  HEHKILOSE:    T.    DiE    MECII.WISCHE    IND 
I'SVCIIISCIIE     HeILWDLING     DER    TlHERKlLOSEN    HESOXDERS    IN 

Heilstattex.  By  Dk.  (  Ieorge  Liebe,  Director  of  llie  Ileilanstalt 
Woldhof  Eigcrshauscn.  Pp.  'JT'v  Miinchcn:  .1.  I'\  Lciunanns, 
190!). 

The  vasi  .iiiKinnt  of  hicralnrc  on  Inltci-ciildsis  iIkii  has  appf-arcd 
during  the  last  few  years  is  so  app;illing  that  i>nly  the  slontesl- 
hcartcd  dares  even  cniitciiiplalc  keeping  up  wilh  a  fraclion  of  what 
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hiis  been  written.  It  is  not  strange  that  nuicli  of  the  Hteratnre  on 
the  sanatorium  treatment  of  tuberculosis  should  come  from  Ger- 
many, for  there  the  sanatorium  treatment  has  been  applied  far 
more  extensively  than  in  any  other  country.  Dr.  Liebe  has  prepared 
his  lectures  on  tuberculosis  so  that  they  can  be  understood  by 
students  of  medicine  who  wish  to  know  about  the  sanatorium 
treatment  without  a  sojourn  in  one  of  these  institutions.  The  first 
part  of  his  book  deals  with  the  mechanical  and  physical  treatment 
in  sanatoriums  and  contains  much  that  is  admirable.  He  is  in- 
clined to  allow  his  patients  much  more  latitude  in  regard  to  exercise 
than  many  sanatorium  physicians  approve  of,  and  for  this  he  is 
censured  by  Schroeder.  He  believes  in  pulmonary  gymnastics  and 
also  in  teaching  patients  how  to  breathe  properly.  His  attitude 
on  alcohol  is  similar  to  that  held  by  many  physicians  in  America — 
that  it  should  be  dispen.sed  only  by  the  druggist  and  not  as  wine  or 
beer.  He  deals  with  many  subjects  that  are  not  ordinarily  touched 
upon,  such  as  religion  and  the  church,  the  ethics  of  the  sanatorium, 
as  well  as  the  desire  for  learning  that  many  of  the  patients  manifest. 
American  literature  is  not  particularly  well  covered,  though  the 
German  literature  is  very  well  gone  over,  and  sixty  pages  are  devoted 
to  notes  and  criticisms  of  various  articles  from  the  literature.  On  the 
whole,  the  book  contains  much  that  is  of  interest,  little,  however, 
that  is  new;  but  the  author's  opinions  and  criticisms  of  the  various 
subjects  that  he  discusses  makes  the  book  interesting  reading 

L.  B. 


Physical  Diaoxosis.  By  Richard  C.  Cabot,  M.D.,  Assistant 
Professor  of  ^Medicine  in  the  Harvard  Medical  School,  Boston. 
Fourth  edition ;  pp.  579;  245  illustrations.  New  York:  AYilliam 
Wood  &  Co.,  1909. 

Since  Dr.  Cabot's  Physical  Diagnosis  has  long  since  achieved 
a  permanent  place  in  medical  literature  and  is  widely  used  in 
medical  colleges  as  the  required  text-book,  one  need  do  no  more  than 
chronicle  the  issuance  of  a  new  edition.  The  book  has  been  mate- 
rially improved  and  considerably  enlarged;  many  minor  changes  and 
alterations  have  been  made  throughout;  the  chief  additions  concern 
the  use  of  the  free  ear  in  auscultation,  the  discussion  of  bronchiec- 
tasis, and  the  differences  between  the  sides  of  the  chest.  The  author 
states  also  that  some  of  the  pictures  have  been  changed,  and  he 
hopes  improved;  but  in  this  instance,  realization  falls  short  of  hope: 
most  of  the  illustrations  remain  as  they  have  always  been,  very  poor 
examples  of  the  engraver's  and  printer's  art — the  only  bad  features 
of  an  excellent  book.  A.  K. 

VOL.    139,   NO.   2. FEBRUARY,    1910.  10 
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The  Therapeutics  of  Radiant  Light  and  Heat  and  Con- 
VECTiVE  Heat.  By  William  Benham  Snow,  M.D.,  Editor 
of  the  Journal  of  Advanced  T herapeutics  and  late  Instructor  in 
Electrotherapeutics  in  the  New  York  Postgraduate  School. 
Pp.  119;  15  illustrations  and  S  plates.  New  York:  Scientific 
Authors'  Publishing  Co.,  1909. 

The  author  modestly  proclaims  in  his  preface  that  he  has  been 
Induced  to  write  this  condensed  manual  at  the  request  of  students 
and  other  members  of  the  profession,  and  not  at  all  because  of  the 
fact  that  he  wanted  to  inflict  the  medical  public  with  his  own  views. 
He  further  states  that  in  considering  the  subject,  attention  will  be 
devoted  to  the  elucidation  of  physiological  actions,  practical  indica- 
tions, and  methods  of  employing  radiant  light  and  heat  from  the 
modern  point  of  view,  by  which,  of  course,  he  means  his  own  point  of 
view. 

This  is  a  beautiful  book.  It  is  full  of  illustrations  of  the  different 
forms  of  electrical  implements,  the  number  and  variety  of  which  is 
beyond  one's  imagination,  interspersed  here  and  there  with  a  new 
cabinet  by  the  author,  with  modifications  and  methods  of  treatment. 
The  explanation  of  the  physiological  effects  of  light  and  heat  is  well 
set  forth,  providing  one  is  willing  to  believe  what  the  author  has  to 
say.  For  instance,  when  discussing  the  derivative  effects  produced  by 
extensive  exposure  he  states  that "  there  is  pronounced  lessening  of  the 
quantity  of  blood  in  the  congested  regions  and  large  arteries  and 
veins,  lowering  of  arterial  tension,  relief  of  the  overworked  heart, 
and  coincidentally  promotion  of  extensive  elimination  of  the  locked- 
up  products  of  poor  metabolism."  Most  of  the  book  is  taken  up 
with  the  methods  of  application  of  radiant  light  and  heat  and  the 
benefits  to  be  derived  therefrom.  According  to  the  author,  there  is 
no  disease  to  which  the  human  is  heir  which  cannot  be  benefited 
by  electricity.  All  sorts  of  pains  are  relieved,  postoperative  cases 
benefited,  myalgias  cured,  and  the  different  germs  which  cause 
inflammation  brought  into  a  state  of  complete  inhibition.  The 
KcMitgen  rays,  according  to  him,  can  cure  cystitis,  prevent  and  cure 
otitis  media,  whetiier  acute  or  chronic,  carbuncles,  furuncles,  felons, 
suppurative  tonsillitis,  tuberculous  arthritis,  adenitis,  pelvic  conges- 
tions, ozena,  postoperative  iritis,  etc.  Radiant  light  and  heat, 
according  to  him,  can  cure  varicose  ulcers,  lupus  and  allied  condi- 
tions, eczema,  jysoriasis,  all  sorts  of  spinal  conditions  and  nej>hritis, 
to  say  nothing  of  arteriosclerosis.  This  reads  like  an  advertisiMuent, 
and  expresses  al)out  as  well  as  anvtliing  could   what  the  book  is. 

T.  II.  W. 
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A  New  Sputum  Test. — Fai.k  and  Tedesco  (Wiru.  kiin.  Woch.,  1909, 
xxii,  954)  have  i)ropo.sed  a  method  for  differentiating  disease  processes 
limited  to  the  bronchial  mucosa  from  those  which  have  extended  to 
the  lungs.  Their  method  is  based  on  the  fact  that  saUcyHc  acid,  present 
in  the  blood,  appears  in  inflammatory  exudates,  but  is  not  excreted 
by  the  bronchial  mvicosa.  Patients  with  expectoration  are  given  2  grams 
of  sodium  salicylate.  The  sputum  is  collected  for  the  next  twelve  to 
fifteen  hours  and  examined  as  to  its  content  of  the  drug  in  the  following 
manner:  The  entire  sputum,  slightly  acidified,  is  thoroughly  shaken 
with  five  times  its  volume  of  96  i)er  cent,  alcohol.  Albumin  and  mucous- 
forming  bodies  are  precipitated  in  coarse  flocculi  and  removed  by 
filtration,  .since  they  contain  none  of  the  salicylate.  The  clear  filtrate 
is  rendered  slightly  alkaline  and  evaj)orated  on  a  water  bath;  the  residue 
is  dissolved  in  Avater,  slightly  acidulated,  and  sugar  of  lead  added. 
The  precipitate  is  removed  by  filtration,  the  precipitate  being  washed, 
and  the  acid  filtrate  is  extracted  with  ether.  The  ethereal  extract  is 
now  evaporated,  the  residue  taken  up  in  10  c.c.  of  water,  and  1  c.c.  of 
10  j)er  cent,  aqueous  ferric  chloride  is  added.  In  the  presence  of  sali- 
cylates, the  solution  is  colored  violet.  Patients  suflering  with  acute 
catarrhal  bronchitis,  chronic  bronchitis  of  emphysema,  bronchial 
asthma,  i)urulent  bronchitis,  bronchiectasis,  and  bronchial  catarrh  of 
cardiac  origin,  all  reacted  negatively.  In  two  cases  of  lobar  ])neumonia 
a  .strong  jxxsitive  reaction  was  seen;  in  one  diplococci,  in  tlie  other 
strej)tococci,  were  found  in  the  sputum,  with  typical  signs  in  the  lungs. 
The  reaction  gradually  lessened  until  the  crisis,  then  (|uickly  disappeared. 
The  intensity  of  the  reaction  was  roughly  proportional  to  the  extent 
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of  tlic  lesion.  In  two  other  cases  without  ])hysical  sif^ns  in  tlie  hnigs, 
proved  by  autopsy  to  be  central  pneumonia  and  bilateral  gangrenous 
pneumonia  respectively,  a  marked  reaction  occurred.  In  tuberculosis 
the  results  varied  considerably.  A  positive  reaction  was  met  with  in  all 
cases,  but  the  intensity  of  the  reaction  was  not  proportional  to  the 
clinical  severity  or  extent  of  the  pulmonary  process.  In  general, 
however,  the  acute  cases  gave  a  stronger  positive  reaction  than  the  chronic 
ones.  From  their  experience  with  the  test,  Falk  and  Tedesco  conclude 
that  a  repeatedly  negative  test  is  strong  evidence  that  the  disease  pro- 
cess is  limited  to  the  bronchial  mucosa.  A  very  strong  reaction  (dark 
violet  color,  even  after  diluting  five  to  ten  times)  indicates  an  extensive 
inflanmiatory  (exudative)  process  in  the  lung  itself,  as  in  pneumonia. 
In  doubtful  cases  in  which  the  diagnosis  lies  between  bronchitis  and 
tuberculosis,  a  positive  reaction  favors  the  latter.  Furthermore,  cases  of 
central  pneumonia,  unrecognizable  by  physical  signs,  should  be  strongly 
suspected  with  a  marked  positive  reaction. 

The  Relationship  of  Anaemia  Pseudoleukaemica  Infantum  to  Rachitis. — 
AscHEXHEiM  and  Benjamin  (Deiit.  Arcliiv  f.  klin.  Med.,  1909,  xcvii, 
529)  have  made  a  careful  clinical  and  pathological  study  of  5  cases 
of  so-called  anaemia  pseudoleukaemica  infantum,  and  in  addition  have 
analyzed  70  recent  cases  in  the  literature.  In  all  but  5  of  these  cases 
rickets  existed  definitely,  and  in  50  per  cent,  of  them  it  was  of  severe 
grade.  In  the  majority  of  cases  in  which  autopsy  has  been  performefl, 
lymphoid  "degeneration"  and  erythroblastosis  of  the  bone  marrow 
have  been  demonstrated.  Similar  alteration  of  the  marrow  is  not 
uncommon  in  rickets.  Aschenlieim  and  Benjamin  believe  that  anaemia 
j)seudoleuk0emica  infantum  results  from  the  degenerative  process  of 
the  bone  marrow,  which  is  one  of  the  effects  of  rickets.  The  disease 
is,  therefore,  not  a  clinical  entity,  but  rather  a  sequel  of  rachitis,  com- 
parable to  tabes  dorsalis  after  syphilis.  As  an  expression  of  the  lyiu])hoid 
marrow,  they  find  a  marked  retluction  of  the  polymorphonuclear  neutro- 
])hiles,  and  the  numerous  nucleated  reds  are  due  to  red  cell  hyperplasia. 
The  blood  picture  need  not  include  a  diminution  in  number  of  the  ery- 
throcytes or  a  leukocytosis,  as  their  own  cases  antl  others  in  the  literature 
show.  The  large  mononuclears  are  usually  increased.  Myeloid 
meta])lasia  of  the  sjileen  is  frequent,  and  even  the  liver  may  take  part 
in  file  blood  formation.  The  authors  suggest  that  the  condition  l)e 
designated  rachitic  splenomegaly,  and  that  the  old  nauu>s,  an.iemia 
s|ilenica,  anremia  pseudoleukiemica  infantum,  and  ansemia  pseudo- 
perniciosa,  be  dropped. 

A  Peptid-splitting  Ferment  in  Cancer  of  the  Stomach. —  Fischer  has  shown 
that  digestion  progresses  furtiier  with  proteins  in  carcinomatous  stomach 
contents  than  in  the  normal  stomach.  Thus,  the  IK  '1  di'ficit  with  normal 
cliloriiie  content  is  ex])lained.  By  tiu-  s])litling  of  the  proteins  into 
polypi  ptids  and  eventually  into  mono-acids  and  diamono-acids,  amino 
groups  become  free;  these  bind  IK'I,  and.  tlierefore,  when  prestMU 
in  sufficient  (piantity,  may  produce  an  II("1  deficit,  while  the  total  aciility 
increases  through  tiie  ])resence  of  the  free  carboxyl  groups.  This 
extended  hydrolysis  of  ])roteins  cannot  be  carried  on  by  the  pepsin-Iiri 
of  the  gastric  juice,  but  is  done  normally  in  the  intestines  by  trypsin 
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The  blood  also  contains  ferments  capable  of  similar  work.  In  the 
absence  of  pancreatic  juice  and  blood  in  the  carcinomatous  stomach 
contents,  it  would  appear  that  another  ferment  must  be  present,  Avhich 
is  capable  of  extended  hydrolysis  of  proteins. 

Neubauer  and  Fischer  (Dent.  Archiv  f.  liin.  Med.,  1909,  xcvii, 
499)  have  studied  the  gastric  contents  in  health  and  disease,  with  a 
view  of  determining  the  presence  of  a  specific  ferment  in  carcinoma. 
They  selected  a  polypeptid,  glycyltryptophan,  with  which  they  test 
for  the  presence  of  a  peptid-splitting  ferment;  if  present,  tryptophan  is 
formed.  This  may  be  recognized  by  a  reddish-violet  coloration  on 
the  addition  of  bromine  water.  Numerous  experiments  have  shoAvn 
that  there  is  present  in  malignant  tumors,  both  sarcomas  and  carcino- 
mas, a  ferment  capable  of  splitting  glycyltryptophan  very  much  more 
rapidly  than  that  found  in  normal  tissues  and  benign  tumors.  No 
cleavage  whatever  is  produced  by  the  pepsin-HCl  from  human  and 
canine  stomachs.  Experiments  have  also  shown  that  possible  peptid- 
splitting  ferments  in  yeasts,  moulds,  and  bacteria  are  eliminated, 
with  the  techniciue  adopted,  by  filtration  of  the  gastric  contents  or, 
more  simply,  by  the  addition  of  toluol.  Gastric  contents  w'hich  contain 
pancreatic  juice  or  blood  are  obviously  unsuited  for  examination. 
The  absence  of  the  former  may  be  determined  by  testing  for  bile  with 
dilute  tincture  of  iodine,  w-hile  the  latter  is  tested  for  by  the  acetic 
acid-ether  and  guaiac  tincture  test  of  Weber. 

Technique. — The  test  breakfast  is  removed  after  one-half  to  three- 
quarters  of  an  hour.  It  is  tested  for  bile  (and  consec(uently  pancreatic 
juice)  and  for  blood;  if  either  are  present,  the  specimen  must  be  dis- 
carded and  another  obtained.  The  gastric  contents  are  then  tested 
with  bromine  water  to  exclude  the  presence  of  tryptophan;  if  this  test 
is  positive,  it  also  necessitates  obtaining  a  fresh  specimen.  All  of  the 
three  tests  being  negative,  about  10  c.c.  of  filtered  gastric  contents  is 
placed  in  a  test-tube  w'ith  a  little  glycyltryptophan,  covered  with  toluol 
to  ])revent  bacterial  grow^th,  and  put  in  the  incubator  for  four  hours. 
With  a  pipette  2  to  3  c.c.  is  withdrawn  and  acidified  with  a  few  drops 
of  3  per  cent,  acetic  acid.  Bromine  vapor  is  allowed  to  settle  in  the 
test-tube  until  a  light  brownish  color  is  seen  in  the  upper  ])art  of  the 
tube;  the  contents  are  shaken,  and  if  a  rose  color  develops,  free  trypto- 
])han  is  present,  and  the  test  is  positive.  An  excess  of  bromine  must 
be  avoided,  as  it  causes  a  disappearance  of  the  rose  color.  If  no  rose 
color  is  seen,  one  adds  bromine  fumes  carefully  as  before,  shakes,  and 
observes.  One  continues  in  this  way  till  the  fluid  in  the  test-tube 
shows  a  light  yellow  color,  which  indicates  an  excess  of  bromine  and 
a  negative  result.  Calcium  chlorate,  ^^  saturated  aqueous  solution, 
may  be  substituted  for  the  bromine;  the  same  color  and  similar  diHi- 
culties  are  met  with. 

Applying  their  method  to  clinical  work,  Xcubauer  and  Fischer 
obtained  negative  results  in  4  normal  stomachs,  10  ulcers  of  the  stomach, 
12  gastric  diseases  other  than  carcinoma,  4  ca.ses  of  suspected  carcinoma, 
and  in  the  vomitus  of  2  cancer  cases.  A  positive  result  was  obtained 
in  17  cases  of  cancer  of  the  stomach  and  in  0  sus])ected  cases.  The 
results  demonstrate  the  presence  of  a  ferment  (which  is  inactivated  by 
0.36  per  cent.  HCl)  in  carcinoma  of  the  stomach,  which  hydrolyzes 
polypeptids,  and  indicate  its  usefulness  as  a  diagnostic  procedure. 
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The  Effect  of  Febrile  Diseases  in  Diabetes  Mellitus. — Brasch  (Dcni. 
Arcliir  f.  klin.  Mrd.,  1909,  xcvii,  508)  lias  studied  the  effect  of  inter- 
current febrile  diseases  on  the  metabolism  of  diabetics  and  arrives  at 
the  following  general  conclusions:  (1)  Febrile  diseases  may  increase 
or  decrease  the  glycosuria  in  diabetes  mellitus.  (2)  Mild  cases  of 
the  disease  usually  show  a  decrease  in  the  quantity  of  glucose,  without 
subsequent  ill  effects.  (3)  Increase  of  glycosuria  and  the  occurrence 
of  acetonuria  may  be  seen  in  severe  cases  of  diabetes  during  febrile 
diseases;  in  some  instances,  however,  no  change  in  the  excretion  of 
sugar  is  noted  during  the  course  of  the  fever,  but  subsequently  the  patients 
rapidly  decline.  (4)  The  cause  of  the  fever  is  of  less  moment  than 
the  severity  of  the  diabetes. 

Experimental  Functional  Mitral  Insufficiency. — Lian  (Archiv.  drs 
nial.  du  coevr,  des  vaisseau.v,  ct  du  sang,  1909,  ii,  569)  has  studied 
exjierimentally  in  dogs  the  functional  insufficiency  of  the  auriculo- 
ventricular  valves,  which  occurs  shortly  after  the  onset  of  asphyxia. 
The  insufficiency  dependent  on  asphyxia  is  the  result  of  several  factors; 
an  increase  of  arterial  pressiu'e  in  both  the  gi'eater  and  lesser  circula- 
tions, the  malnutrition  of  the  heart  from  the  poorly  oxygenated  blood, 
and  the  action  of  the  jineumogastric  nerve  in  slowing  the  heart  rate, 
increasing  the  length  of  the  diastole,  and  diminishing  the  tonicity  of 
the  myocardium.  The  tracings  of  the  volume  curve  of  the  left  auricle 
show  that  insufficiency  begins  synchronously  with  the  onset  of  ventricular 
systoles.  It  disappears  as  soon  as  the  animal  is  allowed  to  breathe 
normally,  but  may  be  brought  on  again  by  subsequent  production  of 
as])hyxia.  It  was  possible  to  cause  insufficiency  at  intervals  of  several 
days  in  the  same  dog,  there  being  in  the  meanwhile  a]i})arently  complete 
recovery.  In  several  instances  functional  insufficienty  was  produced 
without  opening  the  thorax;  it  was  accompanied  by  a  well-marked 
systolic  murmur  localized  at  the  apex.  Neither  stimulation  of  the 
])neumogastric,  or  sudden  compression  of  the  aorta  usually  cause  insuffi- 
ciency. The  conditions  which  ap])ear  to  be  necessary  to  the  ])roduction 
of  functional  insufficiency  of  the  mitrsil  valve  are  a  diminution  in  the 
tonicity  of  the  myocardium,  and  an  ovcrdistended  left  ventricle. 

Blood  Regeneration  from  Diminished  Oxygen  Tension.  Kinx  and 
Ali:)KMI()\  K\  (Dnit.  uHtl.  W'ocli.,  1909,  x.wv,  l'.».")S)  n-fcr  to  the  recent 
studies  on  regeneration  of  the  bood,  with  increase  in  the  total  volume 
of  the  blood,  following  the  use  of  the  suction-mask  (Sauginaske). 
'i'he  red  count  may  be  increased  1,000,000  to  .'i.OOO.OOO  cells  per  cubic 
millimeter  by  the  daily  u.se  of  the  mask,  and,  indeed,  the  rise  begins 
almost  at  once.  There  is  a  coincident,  but  slower,  augmentation  in 
hemoglobin.  Exactly  similar  findings  may  be  obtained  in  ]>er.sons 
going  from  (lie  sea  level  to  liigh  altilndcs.  Likewise,  after  dyspno\i, 
l>()lycytlieniia  and  increase  in  hemoglobin  liav«>  been  noted,  lasting  for 
some  time.  As  exju'riments  have  shown,  these  results  are  not  due  to 
a  loss  of  plasma  (coiu'cntration  of  the  blood);  tin  re  is  an  actual  increase 
in  the  total  (|uan(i(y  of  blood  and  of  hemoglobin,  and  tlu'  bone  marrow 
in  the  shafts  of  the  long  bones  is  red,  rather  than  fatty.  The  cause 
of  these  jihenomena  is  a  lowered  o\yg»>n  tension  in  the  tissues.  The 
ra])id   regeneration   \\hi(h   follows  hemorrliagc  is  ])roi)al)ly  due   to  the 
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same  cause.  The  response  is  extremely  i)ronipt,  as  Mliller  has  shown. 
It  is  well  known  that  the  administration  of  arsenic  leads  to  increase 
of  the  ervthrocvtes.  Similarly  it  has  been  noted  that  the  administra- 
tion of  tuberculin  is  often  followed  by  an  increase  in  the  red  cells.  It 
is  equally  well  known  that  arsenic  is  a  hemolytic  poison.  Kuhn  anfl 
Aldenhoven,  therefore,  have  attempted  to  explain  these  facts  by  experi- 
ment. They  made  a  series  of  observations  in  guinea-pigs  to  which 
atoxyl  and  tuberculin  were  administered,  and  found  an  initial  fall  in 
the  blood  count,  followed  by  a  rise,  due,  they  believed,  to  a  primary 
lessening  of  the  oxygen  tension  from  destruction  of  red  cells;  this  re- 
sulted in  stimulation  of  the  bone  marrow  sufficient  to  i)roduce  a  subse- 
(pient  rise.  To  determine  this  point  the  experiments  were  repeated 
on  a  second  series  of  animals  which  were  kept  in  cages  so  constructed 
that  the  inspired  air  could  be  surcharged  with  oxygen.  In  all  the  animals 
there  was  now  a  steady  decline  in  the  number  of  red  cells  in  the  blood. 
They  conclude  that  arsenic  does  not  affect  the  bone  marrow  primarily, 
but  that  the  stimulus  to  erythropoiesis  is  due  to  the  lowered  oxygen 
tension  caused  bv  destruction  of  red  cells. 


The  Amiculonodal  Junction. — In  the  stud}-  of  the  system  of  con- 
duction fibers  in  the  hearts  of  cats,  rabbits,  monkeys,  dogs  and  goats, 
CoHN  {Heart,  1909,  i,  167)  has  found  that  there  is  constantly  present  a 
connection  between  the  fibers  of  the  auriculoventricular  node  of  Tawara 
and  the  muscle  of  the  auricle.  In  the  cat  the  fibers  of  the  dorsal 
portion  of  the  node  become  thicker  and  gradually  pass  into  the  auricular 
fibers.  Sometimes  two  or  three  of  the  smaller  fibers  unite  to  form 
an  auricular  fiber.  The  number  of  nuclei  in  the  muscle  fibers  decrease 
progressively  in  the  passage  from  node  to  auricle,  but  the  transverse 
striations,  which  are  rarely  seen  in  the  nodal  fibers,  come  out  more 
clearly  in  the  transition  fibers,  and  become  fully  developed  in  the  auricu- 
lar fibers.  In  the  monkey,  at  the  point  of  passage  from  auricle  to  node 
the  fibers  become  plumper,  more  nearly  parallel,  and  the  fibers  of  one 
become  continuous  with  those  of  the  other.  The  passage  from  auricle 
to  node  is  so  gradual  that  it  is  impossible  to  say  where  one  begins  and 
the  other  leaves  off.  In  dogs,  cats,  and  rabbits  collections  of  ganglion 
cells  were  found  close  above  the  point  of  transition  from  auricle  to  node. 
In  the  monkey  no  ner\-es  were  found  in  or  near  the  bundle  or  node, 
but  many  were  seen  in  the  interauricular  system.  The  position  of  the 
A-v  node  was  found  to  be  variable.  While  it  is  usually  found  on  the 
right  side  of  the  interauricular  septum,  it  may  be  in  the  mirl-line,  or 
even  nearer  the  left  side.  These  variations  are  explained  as  due  to 
embryological  variations  in  the  formation  of  the  auriculoventricular 
groove  at  the  membranous  septum. 


The  Treatment  of  Amoebic  Dysentery  in  the  Canal  Zone.^From  1905 
to  1909  tiiere  were  211  patients  treated  for  amcebic  dvsentery  in  the 
Ancon  Hospital.  In  82  of  these  various  methods  of  treatment  were 
used,  including  o])iates,  ipecac,  castor  oil,  magnesium  suljihate  by  mouth, 
and  local  irrigations  of  quinine,  thymol,  silver  nitrate,  starch,  boric 
acid,  tannic  acid,  etc.  In  this  series  the  mortality  was  39  per  rent., 
and  the  average  time  in  the  hosjjital  twenty-eight  days,  .\nother  series 
of  129  cases  was  treated  bv  what  Oeeks  and  Shaw  (Mrdii-dl  Record, 
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1909,  Ixxvi,  806)  call  the  "rest-supportive"  method.  The  average  time 
in  the  hospital  for  these  cases  was  twenty-one  days,  and  the  mortality 
18  per  cent.  The  essential  features  of  the  treatment  were  absolute 
rest,  a  strict  milk  diet,  saline  or  water  irrigations,  and  bismuth  subnitrate 
in  heroic  doses.  A  mild  irrigating  fluid  is  preferred  since  it  cleanses 
the  mucous  membrane  without  irritating  it  and  favoring  the  invasion 
of  fresh  areas.  A  milk  diet  provides  the  most  perfect  food,  and  causes 
less  intestinal  putrefaction  than  others.  The  bismuth  is  given  in  doses 
of  1  dram  to  1.5  dram  (by  measurement)  every  three  hours  until  there 
is  a  general  improvement — from  three  to  fifteen  days.  Toxic  effects 
were  never  seen.  There  have  been  no  relapses  among  the  cases  receiv- 
ing this  treatment.  Herrick  {Ibid.,  p.  810)  groups  those  cases  of  amoebic 
dysentery  needing  surgical  treatment  in  three  classes — those  that  have 
become  chronic  and  remain  so  under  the  best  medical  treatment;  acute 
fulminating  cases  with  extreme  toxicity;  and  severe  acute  cases  resisting 
medical  treatment,  and  going  down  hill.  Most  of  the  cases  operated 
on  at  Ancon  belong  to  the  last  group.  As  to  the  operation  to  be  per- 
formed, he  believes  that  in  the  earlier,  milder  cases,  when  the  process 
is  mainly  on  the  surface  layers  of  the  bowel,  appendicostomy  Avith  irri- 
gation of  the  bowel  is  indicated.  When,  however,  the  deeper  layers 
of  the  intestines  are  involved  as  in  the  more  severe  cases,  complete  rest 
of  the  large  bowel  is  desired,  and  cecostomy  is  the  operation  of  choice. 


Actinomycotic  Cerebrospinal  Meningitis. — HE^"^y  {Jour.  Path,  and 
Bad.,  1909,  xiv,  104)  reports  the  case  of  a  man,  aged  twenty-six  years, 
who  developed  an  abscesss  of  the  right  upper  jaw  after  having  had  a 
carious  tooth  extracted.  Incision  of  the  abscess  was  followed  by  partial 
heahng  and  sinus  formation.  On  four  occasions  the  abscess  was  opened. 
Ten  days  after  the  last  operation — over  one  year  after  tiie  onset  of  the 
trouble — he  began  to  develop  cerebral  symptoms.  Headache,  pain 
over  the  spine,  and  fever  were  foUoAved  by  rigidity  of  the  neck,  Kernig's 
sign  and  opisthotonos.  Death  occurred  in  the  fourth  week.  On 
lumbar  puncture  about  2  c.c.  of  very  thick  fibrinous  fluid  were  obtained. 
At  autopsy  the  base  of  the  skull  and  the  spinal  cord  were  covered  with 
a  thick,  viscid  exudate.  Ty])ical  actinomycotic  granules  were  obtained 
from  the  cerebrospinal  exudate  during  life,  and  from  the  operation 
wounds.  Anaerobic  cultures  yielded  a  growth  such  as  is  described 
as  typical  for  the  organism  of  actinomycosis.  An  examination  of  the 
literature  reveals  only  twenty-five  similar  cases,  and  in  several  of  these 
the  identity  of  the  etiological  organism  is  extremely  doubtful.  In  the 
great  majority  of  tin;  reported  cases  the  involvement  of  the  meninges 
was  secondary  to  a  general  infection  or  to  a  jirimary  growth  elsi'where, 
and  was  the  determining  cause  of  death.  The  lungs  and  bronchial 
glands  are  tiie  common  seat  of  the  primary  lesion.  In  only  three  cases 
was  the  infection  due  to  direct  extension  from  {\m^  tissues  of  the  neck 
and  face. 
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Ureterocele  i Hernia  of  the  Ureter). — Caccia  (Archiv.  gen.  de  chir., 
909,  iii,  991)  collected  22  cases  from  the  literature  and  reports  two 
personal  obsers'ations.  It  may  or  may  not  be  accompanied  by  a  peri- 
toneal sac,  that  is,  it  may  be  paraperitoneal  or  extraperitoneal.  Each 
variety  may  occur  alone  or  be  accompanied  by  a  cystocele  or  hernia 
of  the  bladder.  Any  of  these  varieties  may  be  found  in  the  inguinal  or 
femoral  regions.  Ureterocele  is  very  rare,  yet  one  should  think  of  it  if 
he  finds  an  abnormal  cord  in  contact  \nih.  the  hernial  sac.  The  pre- 
operative diagnosis,  although  it  has  not  yet  been  made,  is  possible. 
The  clinical  characteristics  which  permit  it  are  as  follows:  There  will 
be  incomplete  reducibility  of  a  hernia,  in  connection  with  Avhich  there 
is  felt  a  soft  cord,  which  is  not  reducible,  does  not  feel  like  an  intestinal 
wall,  a  varicose  vein,  nor  an  empty  hernial  sac.  Gurgling  on  reduction 
of  the  hernia  is  absent,  and  there  may  be  perceived  coincidently  a  hydro- 
nephrotic  sac.  Ureteral  difficulties  may  be  present,  characterized  by 
a  diminution  of  the  secretion  of  urine  especially  upon  the  application 
of  a  bandage,  and  their  disappearance  after  the  removal  of  the  bandage. 
Evidence  may  be  produced  by  the  cystoscope  and  the  ureteral  catheter. 
There  may  be  vague  symptoms,  such  as  painful  micturition,  hema- 
turia, abdominal  and  lumbar  pains  from  intermittent  hydronej)hrosis. 
In  the  course  of  the  operation  the  ureteral  contractions  should  be  watched 
for.  The  prolapsed  portion  of  the  ureter  is  usually  dilated,  and  the 
weight  of  the  urine,  the  vis  a  tergo,  and  the  ureteral  contractions,  facih- 
tate  the  course  of  the  urine.  Extraperitoneal  ureterocele  is  ])r()bably 
congenital.  Paraperitoneal  ureterocele  has  a  complex  mechanism  and 
its  causes  are  multiple.  Ureterocele  combined  with  a  cystocele  luis  also 
a  complex  pathogenesis.  If  the  portion  of  the  ureter  adjacent  to  tlie 
l)ladder  is  prolapsed,  the  cystocele  is  only  a  concomitant  lesion,  the 
ureterocele  being  simple  and  not  due  to  the  cystocele.  The  simple, 
paraperitoneal,  femoral  ureteroceles  are  more  frequent  than  the  inguinal, 
because  as  the  experimental  evidence  shows,  prolapse  into  the  femoral 
canal  is  more  easy  than  into  the  inguinal  canal. 

The  Late  Results  of  Removal  of  the  Breast  for  Cancer.  Fi  uti.i  x  ( .1  rcli  iv. 
gen.  de  eliir.,  1909,  iii,  999)  reports  the  results  of  a  study  of  the  late 
results  of  operation  for  cancer  of  the  breast  in  234  eases  operated  on 
l)y  Mauclaire,  Guinard,  Hue,  Routier,  and  Schwartz;  and  of  a  detailed 
analysis  of  the  work  of  Handley  upon  cancerous  permeation.     The 
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average  duration  of  life  in  patients  Avith  cancer  of  the  breast  and  not 
operated  on,  is  forty-four  months.  While  the  surgical  treatment  is 
not  ideal,  at  the  present  time  it  is  our  only  means  of  arresting  the  progress 
of  the  growth,  that  is,  the  vdde  and  early  operation.  Definite  cure  is 
rare;  in  fact,  it  can  never  be  considered  absolute,  because  one  sees 
recurrences  twenty  and  thirty  years  after  operation,  although  in  the 
inteiTal  no  disturbing  sign  was  manifest.  The  progress  realized  by 
surgery  in  the  last  half  century,  is  encouraging.  According  to  Depage, 
who  studied  a  large  number  of  statistics,  it  was  found  that  the  percentage 
of  cures  three  years  after  operation,  between  1865  and  1875,  was  9.4 
per  cent.;  between  1875  and  1885,  10  per  cent.;  between  1885  and 
1895,  34.3  per  cent.;  and  between  1895  and  1905,  46.3  per  cent.  The 
recurrences  from  1865  to  1875  were,  locally,  76  per  cent.;  glandular,  8.4 
per  cent.;  and  at  a  distance,  7.5  per  cent.;  from  1875  to  1885,  locally, 
72  per  cent.;  glandular,  6.2  per  cent.;  and  at  a  distance,  10  per  cent.; 
from  1885  to  1895,  locally,  45.5  per  cent.;  glandular,  8.4  percent.;  and 
at  a  distance,  19  per  cent.;  and  from  1895  to  1905,  locally,  29  percent.; 
glandular,  none;  and  at  a  distance,  23  per  cent.  Surgeons  are  not  agreed 
on  the  question  of  the  detachment  of  the  muscles.  tSome  conserve 
the  pectorals,  arguing  that  muscular  recurrences  are  rare,  and  that 
by  sacrificing  these  muscles  the  patients  are  much  crijipled.  Others 
remove  them  systematically,  because  in  certain  cases  neoplastic  nodules 
are  found  under  the  pectorals,  wdiich  are  apparently  healthy.  The 
statistics  permit  discussion  on  tliis  point.  Muscular  recurrences  have 
been  observed  in  patients  who  have  undergone  a  wide  operation  by  the 
Halsted  method.  The  progressive  diminution  of  recurrences  can  be 
attributed  only  to  the  improved  operative  technique.  Modern  methods 
at  first  view  appear  to  give  a  lessened  period  of  survival,  but  this  proves 
erroneous  when  applied  to  a  large  number  of  cases.  When  we  find 
an  ideal  method  of  operation,  the  recurrences  will  talvc  place  only  when 
there  exist  unrecognizable  metastases  at  the  moment  of  operation 
(Handley).  According  to  Handley,  a  certain  number  of  recurrences, 
which  formerly  were  regarded  as  fatal,  are  due  to  the  negligence  or 
rather  the  false  conce{)tion  of  the  operator  regarding  the  mode  of  dissemi- 
ination  of  cancer.  He  says  that  in  the  future  we  c-an  avoid  these  by 
resecting  widely  the  superficial  fascia,  along  which  the  infection  extends 
to  distant  parts. 

Experimental  Artificial  Anemia  in  Intracranial  Operations.  S.mer- 
nurcji  (Zcntrulh.  f.  Chir.,  l',)09,  xxxvi,  1601)  had  previously  shown 
that  with  the  aid  of  his  ]uieumatic  cabinet,  through  the  local  effect 
of  sufficient  excess  of  ])ressure  on  the  ojiened  skull,  the  venous  hemor- 
rhage from  bone  and  brain  could  be  completely  arrested,  while  the  arte- 
rial could  l)e  considerably  diminished.  The  compression  of  the  capil- 
laries ajid  veins  re(|uired  a  pressure  of  from  20  to  30  nnn.  of  mercury, 
while  the  compression  of  the  arteries  re(|uire<l  a  pressure  of  at  least 
70  mm.  of  mercury.  .\l  the  same  time  the  brain  was  more  or  less  coni- 
])ressed  and  contracted.  'I''he  method  is  not,  howevi-r,  available  for 
man.  The  fre(|U(>nt  occurrence  of  air  emboli  proved  to  be  a  great 
danger,  and  the  techni(pie  of  the  method  was  too  complicated  to  be  of 
value  for  other  than  experimiMital  purposes.  More  reerntly,  Sauerbnieh 
has  been  experimenting  upon   I  lie  hemostatic  cll'cct  prochiced  l)y  tlie 
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reduction  of  the  normal  atmos})lieric  pressure.  Tlie  aninuil  was  placed 
in  the  pneumatic  chamber,  as  for  the  })erformance  of  an  intrathoracic 
()j)eration,  the  head  being  outside,  the  breast,  abdomen,  and  extremities 
inside  the  chamber.  An  air  tight  closure  was  made  about  the  neck. 
The  opening  was  then  made  in  the  skull  which  was  outside,  and  as 
soon  as  the  air  pressure  within  the  chamber  was  reduced  to  about 
1.")  mm.  of  mercury,  the  venous  hemorrhage  was  considerably  dimin- 
ished and  at  20  mm.  pressure  it  was  completely  arrested.  The  brain 
contained  little  blood,  and  consequently  its  surface  was  depressed, 
about  1  cm.  In  this  period  the  large  venous  sinuses  could  be  opened 
without  hemorrhage.  The  arterial  bleeding  was  reduced  only  when 
the  air  pressure  Avithin  the  cabinet  was  diminished  to  about  40  mm. 
Upon  the  removal  of  the  lowered  pressure  within  the  cabinet,  the  brain 
soon  increased  to  its  normal  size,  and  the  bleeding  returned.  The 
decrease  of  pressure  over  the  chest  leads  to  a  marked  expansion  of  the 
chest,  and  to  a  marked  aspiration  of  venous  blood  into  the  right  heart. 
The  breathing  and  heart  action,  however,  are  not  seriously  disturbed. 
The  capillaries  in  that  portion  of  the  body  within  the  cabinet,  especially 
in  the  abdomen,  are  considerably  dilated,  and  tlie  dilated  vessels  take 
up  a  large  part  of  the  circulating  bk)od.  A  laparotomy  undertaken 
at  the  same  time  as  the  opening  of  the  skull  will  demonstrate  the  filling 
of  the  veins  of  the  abdomen.  The  blood  pressure  in  the  carotid  and 
femoral  arteries  is  not  changed,  that  in  the  jugular  vein  is  decreased 
during  diminution  of  pressure  in  the  cabinet.  Pressure  on  the  abdomen 
increases  the  pressure  in  the  abdominal  vessels  and  induces  a  normal 
filling  of  the  brain  with  blood.  After  a  ligation  of  the  external  jugular 
on  both  sides,  the  intracranial  venous  anemia,  from  decreased  pressure 
within  the  pneumatic  cabinet,  either  is  not  obtained  or  is  obtained  only 
with  difficulty.  Nor  does  it  occur  if  the  abdomen  is  distended  abnor- 
mally, as  by  an  overfilled  bladder  or  pregnant  uterus.  In  dead  animals 
the  veins  will  be  emptied  by  a  pressure  of  7  mm.  of  mercury  within 
the  cabinet,  but  pressure  upon  the  abdomen  immediately  refills  them. 
Air  emboli  do  not  develop  with  this  method,  because  of  the  resulting 
diminution  of  the  caliber  of  the  vessels.  Dangennis  results  from  the 
eflVct  of  this  method  on  the  brain  have  not  been  observed. 


The  Diagnosis  of  the  Dilated  Renal  Pelvis  by  Means  of  Filling  it  with 
a  Colloid  Silver  Solution  and  Skiagraphy.^ ^'oEI.^KER  {Archiv  f.  Idin. 
Chir.,  J 909,  xc,  .").xS)  has  ciui)l()yed  this  method  in  a  series  of  cases,  and 
has  found  it  of  value  for  the  diagnosis  of  the  position  of  the  kidney, 
of  the  degree  of  dilatation  of  the  pelvis,  and  of  the  degree  of  dilatation 
and  position  of  the  ureter.  The  normal  ])elvis  reaches  its  maximum 
capacity  at  2,  3,  or  4  cm.  The  ureteral  catheter  is  introducetl  to  the 
renal  pelvis,  that  is,  to  a  distance  of  from  20  to  2.5  cm.  Distention  of  the 
normal  pelvis  with  the  collargol  solution  usually  gives  rise  to  j)ain 
lasting  about  twelve  hours,  but  to  no  permanent  injury.  Chronically 
dilated  pelves  give  no  pain  when  distended  by  the  fluid.  The  ureteral 
catheter  impregnated  with  bismuth  is  often  left  in  position  in  the  ureter. 
When  the  catheter  is  introduced  to  the  kidney,  the  ca[)acity  of  the  pelvis 
may  be  determined  as  well  as  the  existence  of  residual  urine  in  it.  Ti.e 
collargol  is  usually  in  a  2  |jer  cent,  solution,  is  a  good  antiseptic,  and 
has  a  therapeutic  effect  upon  the  conditions  due  to  the  dilatati  in  and 
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retention,  sometimes  very  marked.  It  is  only  very  slightly  irritating, 
and,  therefore,  causes  very  little  or  no  pain.  That  which  does  develop 
is  due  to  the  tension  from  the  overfilling  of  the  pelvis.  As  it  is  a  dark 
fluid,  it  can  be  seen  escaping  into  the  bladder  alongside  the  catheter. 
It  also  lends  itself  to  the  skiagraphy  of  the  pelvis  and  ureter.  The  occur- 
rence of  pain  in  the  kidney  region  and  the  escape  of  the  collargol  solu- 
tion into  the  bladder  will  indicate  that  the  pelvis  is  filled  to  its  maximmn. 
By  this  method  Voelcker  found  that  some  pelves  received  5  cm.,  others 
10,  15,  30,  35,  120,  and  150  cm.  of  the  solution.  The  skiagrams 
were  taken  sometimes  in  the  lying  position  and  when  possible  during 
arrest  of  respiration.  He  has  devised  a  special  apparatus,  which  permits 
the  skiagram  to  be  taken  in  the  standing  position.  ^Yhile  the  normal 
renal  pelvis  is  on  a  level  with  the  first  lumbar  vertebra,  in  movable 
kidneys  it  varies,  in  some  being  on  a  level  ^\■ith  the  second,  in  some  with 
the  third,  and  in  one  case  with  the  fourth  lumbar  vertebra.  The  ureter 
participated  in  the  depression  in  three  different  degrees:  (a)  It  sank 
entirely  with  the  kidney,  having  a  tortuous  course  without  actual  kink- 
ing; (6)  it  remained  fixed  throughout,  kinking  at  its  junction  with  the 
pelvis;  (c)  it  remained  fixed  in  its  chief  part,  while  its  renal  portion 
moved  mth  the  kidney.  In  these  cases,  and  they  proved  the  most  fre- 
quent, the  ureter  was  kinked,  generally,  a  few  centimeters  below  the 
renal  pelvis. 


Concerning  the  Question  of  Trephining  in  Traumatic  Injuries  of  the 
Vault  of  the  SkuU.— Kusnetzow"  (Archiv  f.  Idin.  Chir.,  1909,  xc,  1025) 
says  that  in  compound  depressed  fracture  of  the  skull  operative  inter- 
vention as  soon  as  possible  is  the  best  method  of  treatment.  One  can 
say  with  certainty  that  the  more  frequent  and  the  earlier  the  operation, 
the  better  the  results.  In  simple  fracture,  operation  is  indicated  if 
brain  symptoms  are  present.  Excessive  delay  may  have  an  injurious 
ettect  upon  the  patient,  so  that  the  latter  should  be  watched  and  opera- 
tion done  on  the  appearance  of  brain  sjTuptoms.  Fissured  fractures 
may  be  treated  expectantly,  but  since  even  in  mild  cases  of  this  variety 
dangerous  symptoms  may  arise  suddenly,  the  padents  should  be  watched 
carefully.  These  dangerous  symptoms  may  develop  in  the  form  of 
high  temperature,  convulsions,  paralysis,  and  focal  brain  symptoms, 
and  indicate  urgent  o|>eration.  The  indications  for  operation  in  in- 
juries to  the  skull  should  be  decided  after  a  careful  study  of  every  inili- 
vidual  case  and  a  consideration  of  all  the  clinical  synij)toms,  avoitliug 
dependence  on  the  tyi)ical  picture.  In  compound  fractures  resection 
of  the  skull,  by  means  of  the  various  chisels  and  bone  forceps,  is  t )  be 
preferred  to  the  typical  trephining  by  means  of  the  various  trephines 
and  drills.  The  chief  rec[uireineuts  for  the  success  of  the  operation 
are:  (a)  A  sufficient  widening  of  the  defect  in  the  skull;  (/>)  a  careful 
removal  of  the  hone  fragments  and  shreds  of  membrane,  as  well  as 
a  careful  suturing  of  the  deficient  librois  structures  and  t  rn  brnin 
substance;  (c)  careful  hemostasis;  and  {(I)  the  introduction  of  absorbent 
drains.  Primary  trephining  in  recent  cases  gives  better  results  than 
the  .secondary,  and  siiorlcns  especially  the  ]>eriod  of  wound  healing. 
When  meningitis  complicates  a  eomjiound  fracture  of  the  skull,  the  best 
metliod  of  treatment  consists  in  a  free  exposure  of  the  brain  by  a  wide 
removal  of  a  portion  of  the  skull  and  the  introduction  of  drainage 
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tampons  under  the  opened  dura  mater.  Extensive  fraetures  of  the 
skull,  which  have  necessitated  operative  intervention,  require  long-con- 
tinued observation  of  the  patient  afterward,  in  order  to  study  the 
later  condition  of  the  central  nervous  system.  Wounds  of  the  frontal 
lobes  may  be  accompanied  by  a  peculiar  change  in  the  character  and 
disposition  of  the  patient,  which  has  been  described  by  Jastrowitz  as 
a  (juibbling  disposition. 


Experimental  Investigation  Concerning  the  Increased  Secretion  of  the 
Intestine  in  Dogs,  in  the  Presence  of  Obstruction  of  the  Bowel.— Boese 
and  Heyrovsky  {Deut.  Zcit.  f.  Chir.,  1909,  cii,  183)  says  that  recent 
works  on  ileus  have  made  it  probable  that  the  majority  of  deaths  from 
ileus  are  due  to  intoxication.  There  has  been  found  in  the  fluid  contents 
of  the  intestine  a  toxic  substance  which  was  capable  of  killing  in  a  short 
time  the  animals  experimented  on.  In  the  formation  of  these  substances 
the  bacteria  play  the  chief  role,  and  the  increase  of  bacteria  goes  hand 
in  hand  with  the  liquefaction  of  the  intestinal  contents.  Boese  and 
Heyrovsky  carried  out  experiments  on  dogs,  the  chief  object  of  which 
was  to  determine  the  causes  of  the  liquefaction  of  the  hard  fecal  masses 
in  the  large  intestine.  After  tying  ofl^  the  lower  part  of  the  large  intestine 
in  dogs,  the  hard,  dry  fecal  masses  wee  changed  into  a  pulpy  mass. 
This  change  was  due  to  an  increased  secretion  of  the  mucous  membrane, 
beginning  at  the  site  of  the  ligature.  The  fluid  contents  of  the  lower, 
large  intestine  after  the  placing  of  the  ligature,  developed  in  the  large 
intestine  itself,  and  was  not,  as  Talma  has  stated,  the  result  of  the  accumu- 
lation in  the  large  intestine  of  the  secretion  of  the  stomach  and  small 
intestine.  The  mucus  secreted  by  the  ligated  portion  of  the  large 
intestine  is  a  poor  culture  medium  for  intestinal  bacteria.  Soon  after 
the  appearance  of  the  transudate  in  the  Imnen  of  the  bowel  the  bacteria 
grow  rapidly,  and  through  their  influence  the  fecal  masses  are  softened. 
The  damage  to  the  bloodvessels  of  the  mucosa  and  submucosa  of  the 
intestinal  wall,  giving  rise  to  tlie  transudate  in  the  lumen  of  the  intestine, 
is  to  be  traced  to  the  influence  of  the  stagnating  intestinal  contents. 
The  formed  feces  are  liquefied  directly  through  the  rapidly  increasing 
l)acteria,  that  is,  through  the  gas  formation  which  they  cause.  Atropine 
does  not  influence  materially  the  secretion  of  the  glands  of  the  large 
intestine  nor  the  liquefaction  of  the  bowel  contents  in  intestinal  obstruc- 
tion. 


Statistics  on  Sarcoma  of  the  Extremities.^ — Piterata  (Devi.  Ziif. 
f.  Chir.,  1909,  cii,  195)  says  that  he  could  not  find  in  the  literature 
large  collections  of  cases  of  sarcoma  of  the  extremities.  The  largest  was 
that  of  Gross  (165  cases)  reported  in  1879.  Piperata  reported  142 
cases  from  Hochenegg's  surgical  clinic  in  Vienna,  admitted  between 
1894  and  1907.  Of  these,  40  involved  the  soft  parts,  21  the  skin,  19 
the  fascia,  5  the  muscles,  and  2  the  ners'es.  Of  the  bones,  the  f  mur 
was  involved  most  frequently  (30),  then  the  tibia  (13),  pelvis  (13), 
scaj)ula  (7),  fibula  (G),  bones  of  the  hand  (5),  clavicle  (3),  radius  (1), 
and  ulna  (1).  In  4  cases  the  fascia  and  bones  were  involved  together, 
and  in  5  cases  the  origin  was  not  established.  According  to  the  statistics 
of  Nasse  also,  the  femur  was  most  frequently  involved.  According 
to  those   of  Reinhardt,  the  femur  and  tibia  were  involved  with  equal 
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frequency.  Of  the  sarcomas  of  the  U)ng  hollow  b  )nes  in  Piperata's 
statistics,  IS  were  periosteal  and  13  myelogenous.  The  rigin  of  29 
was  not  determined.  Xasse  found  19  myelogenous  and  21  periosteal, 
while  Reinhardt  found  30  myelogenous  and  15  ])eriosteal.  Sarco- 
mas of  the  extremities  occur  at  all  ages,  most  frequently  between 
fifteen  and  thirty-five  years,  more  rarely  in  the  very  old  and  in  children. 
Males  were  attacked  much  more  frequently  than  females,  and  this 
agreed  with  the  findings  of  Reinhardt.  Of  83  of  Piperata's  cases 
occurring  in  men,  42  involved  the  long  bones;  and  of  58  cases  in  women, 
19  were  in  the  long  bones.  As  for  the  age,  there  was  no  essential  differ- 
ence between  men  and  women.  Concerning  the  etiology,  it  was  worthy 
of  notice  that  38  patients  traced  the  origin  of  the  growth  to  a  trauma. 
!More  than  half  of  these  cases  were  sarcomas  of  the  long  bones.  There 
was  no  evidence  of  an  hereditary  influence  in  any  of  the  cases,  although 
two  cases  occurred  in  sisters.  The  duration  of  the  disease  preceding 
operation  varied  much.  About  half  of  the  cases  had  existed  between 
five  months  and  one  year,  25  were  in  the  first  three  months,  30  were 
between  one  and  five  years,  and  3  were  said  to  have  existed  for  over  five 
years.  The  o])eration  pci  formed  in  most  of  the  cases  was  radical, 
that  is,  a  high  amputation  in  the  diseased  bone  or  an  exarticulation  in 
the  joint  above.  After  this  operation  recurrence  at  the  site  of  operation 
occurred  in  only  one  case.  Resection  of  tlie  involved  bone  was  followed 
by  a  permanent  cure  in  one  case.  In  another  the  same  operation  was 
followed  by  local  recurrence,  requiring  an  enucleation  twenty  months 
after  the  first  operation.  Extirpation  of  th?  tumor  from  long  bones 
was  without  success,  except  in  one  case,  in  which  a  second  extirpation 
was  followed  by  healing.  Three  cases  were  later  saved  by  amputation, 
and  in  3  cases  the  outcome  was  not  learned.  Of  the  142  cases,  20  are 
known  to  be  alive,  and  88  are  known  to  be  dead.  The  result  in  the 
remaining  28  is  not  known.  Of  the  2ii  living  patients,  in  1  recurrence 
is  said  to  have  taken  place;  in  10  the  perixl  since  the  discharge  from  the 
hospital,  not  yet  foin*  years,  is  too  short  to  permit  definite  judgment 
concerning  the  success  of  the  operation.  A  permanent  cure  has  taken 
place  in  15  cases.  Two  cases  have  remained  well  for  fourteen  years, 
0  cases  for  thirteen  years,  2  for  twelve  years,  1  for  eleven  years,  and  4 
for  four  vears. 


THERAPEUTICS. 


UNDER  THE   CHARGE   OF 


SAMUEL  W.  L.\MBERT,  iM.l^., 


PROFESSOR     OF     ArPI.IED    THERAPEUTICS     IN  THE     COLLEGE   OK     PHYSlrl  VNS      AND     .SURI'.KOVS, 
COLUMBIA  UNIYIiRSITT,  NEW  YORK. 


The  Treatment  of  Gastric  Ulcer.  Von  LKinF.  {Dnit.  mrd.  ]Vnrli., 
1!K)9,  xxii,  901)  describes  his  routine  treatment  f  gastric  uK-er:  (1) 
.\l)S()hite  rest  in  bed  for  from  one  to  two  weeks.  This  relieves  the 
l).iiii  ami   |>roin(>tcs  tlie  healing  of  tlu    nicer.      After  the  leiuh  day  the 
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patient  should  Ho  down  two  hours  after  dinner.  (2)  One  glass  of  tepid 
Carlsbad  water  twice  a  day.  (3)  The  application  of  hot  stupes  to  the 
epiga  trium,  renewed  every  fifteen  minutes  during  the  daytime.  At 
night  a  wet  linen  cloth  is  substituted.  (4)  A  light  diet  of  high  nutritive 
value  and  easy  digestibility. 

In  the  severe  hemorrhagic  cases  von  Lcube  puts  the  patients  to  befl, 
gives  one  dose  of  30  drops  of  a  1  to  lOOU  solution  of  adrenalin  and  an 
injection  of  morphine  to  quiet  peristalsis,  and  complete  abstinence  of 
food  by  the  mouth.  He  substitutes  an  ice-bag  for  the  hot  stupes  and 
gives  bismuth.  ^Yhen  the  stool  shows  no  longer  the  presence  of  blood 
and  there  are  no  other  signs  of  hemorrhage  he  cautiously  commences 
a  liquid  ('iet.  He  replies  to  Lenhartz  that  while  eggs  and  milk  may 
bind  the  acid,  at  the  same  time  they  cause  the  secretion  of  more  acid 
and  increase  the  peristaltic  movem  nts  of  the  stomach.  He  does  not 
give  iron  because  he  says  ulcer  patient-;  do  not  tol  rate  it  well.  Von 
Leube  adds  that  a  study  of  25  cases  on  the  liquid  diet  for  two  weeks 
did  not  show  any  marked  reduction  in  the  hemoglobin.  He  warns 
against  the  use  of  laxatives.  By  this  routine  method  he  has  reduced 
the  mortality  from  13  per  cent,  in  his  first  published  series  of  cases  to 
0.5  per  cent,  in  the  present  series.  He  reports  in  all  627  cases  treated 
by  this  method.  In  547  non-heniorrhagic  cases  90  per  cent,  were 
cured,  with  no  deaths.  INIost  of  these  cures  were  effected  in  f  om  four 
to  five  weeks.  In  the  remaining  80  cases  90  per  cent,  were  cured  and 
there  was  2.5  per  cent,  mortality.  In  his  entire  series  90  per  cent, 
were  cured,  8.5  per  cent,  improved,  and  in  only  1  per  cent,  was  there 
failure  to  improve.  Von  Leube  says  that  while  the  Lenhartz  diet  may 
be  given  without  much  danger,  yet  he  believes  that  a  more  restricted 
diet  is  safer.  He  also  emphasizes  the  necessity  of  a  complete  abstinence 
from  food  during  and  immediately  following  a  hemorrhage.  In  addi- 
tion he  states  that  while  his  patients  may  lose  in  weight  at  first,  they  have 
more  than  made  it  up  by  the  end  of    he  second  week. 

The  Present  Status  of  the  Serum  Therapy  of  Epidemic  Cerebrospinal 
Meningitis. — Flexxek  (Jour.  Awn:  Med.  As.'^oc,  1909,  liii,  1443) 
gives  a  brief  statement  of  the  status  of  the  serum  treatment  of  epidemic 
meningitis.  The  serum  has  now  been  extensively  used  in  Great 
Britain,  France,  Germany,  the  United  States,  and  Canada.  Lately 
there  has  been  a  severe  epidemic  in  France,  and  the  serum  has  been 
employed  in  the  treatment.  The  mortality  in  the  e  cases  will  j)robably 
be  less  than  25  per  cent.  Flexner  says  that  the  serum  treatment  has 
betn  subjected  to  tests  under  a  variety  of  conditions,  some  of  which 
were  as  severe  as  probably  ever  occiu",  but  yet  he  still  advises  caution 
in  concluding  that  the  case  has  been  })roved  for  the  serum.  He  gives 
the  results  in  712  cases  of  epidemic  meningitis  treated  with  the  serum, 
by  different  t)l)servers.  Of  the  712  cases,  224  died,  a  mortality  of 
31.4  per  cent.  The  highest  mortality  occiured  in  the  first  two  years 
of  life  and  equaled  42.3  per  cent.  The  second  age  period  is  from  two 
to  five  years,  in  which  the  mortality  was  26.7  ])er  cent.  The  third  age 
period  embraces  children  from  five  to  ten  years  of  age,  and  gave  tlu: 
lowest  mortality  of  all,  namely,  15.9  ])er  cent.  The  next  period  extends 
from  ten  to  fifteen  years,  and  gave  a  mortality  of  27.7  ]>er  cent.  The 
next  j)eriod,  of  from  fifteen  to  twenty  ye:'.rs,  showed  a  considerable  rise 
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ill  mortality,  equaling  32.7  per  cent.,  and  the  last  period,  embracing 
the  cases  of  twenty  year,  and  over,  gav  a  mortality  of  39.4  per  cent. 
Flexner  calls  attention  to  the  importance  of  early  injections  of  the 
serum.  Of  those  cases  in  hii  eries  injected  during  the  first  three  days 
of  th-  disease,  the  mortality  was  25.3  per  cent.  Those  injected  from  the 
fourth  to  the  seventh  day  showed  a  m  rtality  of  27.8  per  cent.,  while 
those  injected  later  than  the  seventh  day  gave  a  mortality  of  42.1  per 
cent. 


I 


Intravenous  Injections  of  AntidiphtheriticSemm.^ScHREiBER  {Milnch. 
vied.  ]Voch.,  1909,  xxxi,  1597)  was  induced  to  try  intravenous  injections 
of  diphtheria  antitoxin  in  serious  cases  of  diphtheria  by  the  results 
of  the  experiments  of  Berghaus.  He  has  thus  treated  20  cases  of 
tliphtheria,  with  only  1  death.  This  fatality  occurred  on  the  thirteenth 
day  of  cardiac  paralysis.  The  child  aged  ten  years  received  a  sub- 
cutaneous injection  of  2000  units  and  on  the  foil  >wing  day  was  much 
worse.  Schreiber  then  injected  intravenously  4000  units  of  antitoxin, 
which  caused  some  improvement,  but  on  the  eighth  day  the  heart  became 
involved,  and  five  days  later  the  patient  died.  He  is  in  favor  of  giving 
single  high  doses,  6000  to  10,000  units,  rather  than  to  repeat  the  dose 
in  order  to  avoid  a  possible  anaphylaxis.  He  thinks  that  high  doses 
by  infusion  lower  the  temperature  more  rapidly  than  the  subcutaneous 
injections.  At  the  same  time  the  general  condition  improves  more 
rapidly.  However,  he  believes  that  the  intravenous  injections  do  not 
have  as  good  an  effect  on  the  local  process.  Schreiber  says  that  if 
an  intravenous  injection  is  for  any  reason  impossible,  an  injection 
deep  into  the  gluteal  muscl '  is  more  rapidly  absorbed  than  a  sub- 
cutaneous injection.  He  adds  that  high  doses  injected  intravenously 
combine  more  surely  with  the  toxins  and  are  more  apt  to  prevent  para- 
lytic complications. 


Tuberculin  Treatment  Among  Dispensary  Patients. — Hamman  and 
WoLMAX  (Bull.  Jolnis  Hopkins  Jlo.spifal,  ]'.)09,  xxi,  225)  write 
concerning  the  tuberculin  treatment  of  dispensary  patients.  They 
believe  that  tuberculin  may  be  used  in  the  dispensary  without  danger 
and  with  the  most  satisfactory  control.  All  dispensary  ]>atients  are  not 
suitable  for  the  tuberculin  treatment.  A  degree  of  intelligence  is  essen- 
tial, the  patient  must  be  willing  to  undergo  a  long  and  often  tedious 
cure,  and  must  be  faithful  in  carrying  out  instructions.  A  certain  amount 
of  home  comfort  and  enough  leisure  to  allow  regular  attt>ndance  at 
the  dispensary  are  rccpiired.  The  early  cases  are  much  more  favoral^Ie 
for  the  treatment,  but  in  their  series  Hanunan  and  Wolman  took  all 
stages.  JNIost  of  the  women  did  some  work  at  home,  and  some  of  the 
men  worked  more  or  less  constantly  throughout  the  whole  period  of  the 
treatment.  They  furnished  the  patients  with  note  books  in  orde^  to 
be  more  sure  of  their  cooperation.  A  visiting  nur.se  to  instruct  and 
siipers'ise  the  patients  is  e.s.sential.  The  i)atients  were  kept  in  bed 
whenever  they  had  f(wer  either  occurring  jxtiitaneously  or  as  a  result 
of  the  tuberculin  injections.  Fever  of  a  mild  grade  when  other  symp- 
toms are  favoi-able  they  do  not  consider  a  contra-indication  to  the  treat- 
ment. In  addition  to  the  tuberculin  the  usual  hygienic  and  dietetic 
incasunvs  were    orde'cil.     Some   of    the   pati(Mits  were  given   oliv(^  oil, 
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tonics,  and  a  few  had  heroin  and  codeine  for  their  congh,  wiien  severe. 
Hannnan  and  Wolmau  believe  that  the  potency  of  all  the  tuberculins 
depends  upon  the  same  substances  and  that  all  act  in  the  same  way. 
They  used  old  tubercu  in,  new  tuberculin,  T.  R.,  and  the  bouillon 
filtrate  ( f  Denys.  Fresh  dilutions  were  made  every  two  weeks,  and 
apparently  the  strength  remained  uniform  during  this  time.  They 
emphasize  that  the  injection  must  be  subcutaneous  in  order  to  determine 
any  .subsequent  local  reaction.  They  give  the  tuberculin  in  gradually 
increasing  doses,  as  advocated  bv  Trudeau,  Denys,  and  Sahli.  The 
initial  dose  is  from  O.OOOOOOOl"^  to  0.000001  gram.  In  the  smaller 
doses  they  give  injections  t^^'ice  a  week;  after  0.01  gram  is  reached  only 
once  a  week.  The  essential  feature  of  this  method  is  to  avoid  the  occur- 
rence of  any  reaction  and  to  carry  the  individual  patient  only  as  high 
as  his  tolerance  will  permit.  The  signs  of  developing  intolerance 
may  be  expressed  by  a  rise  of  temperature,  constitutional  symptoms, 
a  local  reaction  at  the  site  of  injection,  or  a  focal  reaction,  that  is,  an 
increase  in  the  tuberculous  process  as  measured  by  an  increase  in  the 
physical  signs  or  symptoms.  After  a  moderately  severe  or  severe 
reaction  ten  to  fourteen  days  should  elapse  after  all  symptoms  of  the 
reaction  has  subsided,  and  then  much  smaller  doses  should  be  used. 
If  a  local  reaction  occurs  the  same  dose  is  repeated  until  no  local  reaction 
occurs.  If,  on  the  other  hand,  the  local  reaction  becomes  more  severe, 
the  dose  is  dec  eased  and  then  cautiously  raised.  The  average  maxi- 
mum dose  of  tuberculin  was  0.005  gram.  The  largest  dose  adminis- 
tered to  an  individual  case  was  1  gram.  The  early  cases  and  those 
that  do  well  take  the  largest  dose.  The  far-advanced  and  progressive 
cases  reach  the  limit  of  tolerance  early.  The  duration  of  the  treatment 
is  based  rather  on  the  progress  of  the  case  than  on  the  condition  at  the 
beginning  of  the  treatment.  The  total  number  of  ])atients  who  received 
the  tuberculin  treatment  was  112.  Hamman  and  Wolman  report 
only  those  who  were  under  treatment  at  least  ninety  days,  a  group  of 
71  cases;  1-4  of  these  71  cases  were  not  positively  pulmonary  tuber- 
culosis, although  probably  so.  They  all  improved  as  regards  their 
tuberculous  symptoms  and  the  suggestive  physical  signs  disa])peared. 
The  57  remaining  cases  were  divided  into  13  incipient,  16  moderately 
advanced,  28  far  advanced.  Of  the  57  patients,  10  were  apparently 
cured,  in  16  the  disease  was  arrested,  12  were  improved,  18  were  pro- 
gressive, and  1  far  advanced  case  died.  Of  the  18  progressive  cases, 
4  improved  as  regards  symptoms,  10  were  unchanged  as  regards  .symp- 
toms, and  4  far  advanced  cases  were  worse  as  regards  symptoms.  Of  the 
13  incipients,  only  1  was  progres  ive;  of  the  16  moderately  advanced, 
2  were  progressive;  of  the  28  far  advanced,  16  were  progressive.  The 
average  gain  in  weight  for  the  entire  group  was  six  and  one-half  ])ounds. 
The  maximum  gain  in  weight  was  forty-one  pounds,  and  occurred  in 
a  far-advanced  case. 


The  Lowering  of  Bloofl  Pressure  by  the  Nitrite  Group.— Wallace  and 

RiNGEK  {Jo7ir.  Avirr.  Mnl.  J.v.vnr.,  1<.)09,  x\,  1621))  iiavc  made  some 
ob.ser\ations  in  order  to  detennine  the  comparative  effect  of  the  most 
common  drugs  of  the  nitrite  group  upon  the  blood  pressure  of  normal 
individuals  and  of  patients  with  arteriosclerosis.  In  order  to  obtain 
uniformity  of  results  they  gave  amyl  nitrite  in  dosage  of  3  minims  by 
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inlialation ;  nitroglycerin,  1.5  minims  of  a  1  per  cent,  solution;  sodium 
nitrite,  1  grain  in  solution ;  and  erythrol  tetranitrate,  1.5  grains  in  choco- 
late tablets.  The  latter  three  were  given  by  the  stomach.  All  of  these 
drugs,  in  the  doses  above  given,  seemed  to  cause  the  same  fall  of  blood 
pressure  in  normal  individuals.  The  chief  difference  in  their  action 
lay  in  the  rapidity  and  the  duration  of  the  fall  of  blood  prv-ssure.  They 
found  that  the  action  of  amyl  nitrite  began  within  one  minute  and  Avas 
over  within  seven  minutes;  that  of  nitroglycerin  began  within  two 
minutes,  and  was  over  within  thirty  minutes;  that  of  sodium  nitrite 
began  within  ten  minutes,  and  was  over  AAithin  one  hour;  that  of  erythrol 
tetranitrate  began  witliin  fifteen  minutes,  and  was  over  within  two  to 
four  hours.  In  general  they  fc.imd  that  the  higher  the  initial  pressure, 
the  greater  was  the  actual  fall.  Increase  in  dosage  produced  an  in- 
crease in  degree  and  duration  of  the  action  which  is,  as  a  rule,  fairly 
j^roportional  to  the  dose.  In  studying  the  efi'ects  on  abnormally  high 
blood  pressures  they  took  patients  suffering  from  arteriosclerosis  with 
pressures  varying  from  172  to  256  mm.  Hg.  They  gave  the  following 
doses,  -^jf  grain  of  nitroglycerin,  2  grains  of  sodium  nitrite,  and  2  grains 
of  erythrol  tetranitrate.  On  compar  ng  the  results  obtained  in  normal 
individuals  with  the  re  ults  in  arteriosclerotic  patients,  they  found  them 
very  similar.  Nitroglycerin  had  the  same  effect  upon  arteriosclerotic 
patients  as  upon  normal  individuals.  Sodium  nitrite  and  erythrol 
tetranitrate  acted  a  little  less  quickly,  the  maxinuun  effect  came  a  little 
later,  and  the  duration  of  action  was  slightly  longer  than  was  the  case 
with  nonual  individuals.  ^Vallace  and  Kinger  obtained  a  fall  of  blood 
})ressure  in  every  case.  They  believe  that  the  fall  of  ])ressure  is  due  to 
a  dilatation  of  the  splanchnic  vessels,  and  that  a  failure  is  due  to  the 
fact  that  the  splanchnic  vessels  are  no  longer  capable  of  dilatation. 
They  also  discuss  the  question  of  the  best  fonn  in  which  nitrites  should 
be  given,  and  whether  they  deteriorate  in  activity  by  keeping.  Amyl 
nitrite,  as  usually  suj)plie(l  in  glass  })earls,  keeps  well  if  not  exposed 
to  the  Hght.  Nitroglycerin  tablets  may  retain  their  activity  for  a  year 
or  more.  However,  the  content  of  nitroglycerin  in  fresh  tablets  may 
vary  considerably,  and  it  is  best  to  make  use  of  a  solution  of  nitroglycerin. 
A  1  percent.  sohui(>n  kee])s  fairly  well,  and  is  the  most  reliable  as  regards 
unifonnity  of  strength.  Solutions  of  sodiinn  nitrite  deteriorate  rapidly. 
A  solution  should  not  be  used  which  is  over  a  week  oUl.  Matthew 
.states  that  ordinary  tablets  of  erythrol  tetranitrate  are  usually  inert, 
but  that  the  full  activity  is  retained  by  loating  the  tablets  with  chocolate. 
Wallace  and  Hinger  have  foimd  that  even  after  keeping  for  one  year 
these  tablets  retain  their  full  activity. 

The  Treatment  of  Pertussis  with  Eucalyptus.  Sen  di.x  (Klln.-Thrrdji. 
\\'(.rli.,  I'.Kl'.t,  \.\ix,  722)  say>  that  cMcalyptus  leaves  have  been  advoiatetl 
for  a  long  time  in  the  treatment  of  various  respiratory  diseases,  espe- 
cially asthma  and  chronic  catarrh.  .V  disinfectant  and  a  .sedative  action 
have  been  ascribe<l  to  (he  ethereal  oil  contained  in  the  leaves.  Danielus 
and  Sonnnerfeld  advocated  the  va|)ori/ation  of  the  leaves  in  the  treat- 
iricnt  of  tuberculosis.  ( )ther  authors  doubt  is  eflicacy,  l)iit  it  does 
seem  to  diminish  both  the  cough  and  expectoration.  Sohlin  madi- 
use  of  two  eonniienial  preparations  of  (Micahptus  leaves,  sanosin  and 
sydro^in,  in  the  treatnieiii  of  jx-rtussis.      lie  treateil  20  cases  in  all,  and 
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found  it  lessened  the  number  and  severity  of  the  parjxysnis  in  most 
of  the  cases.  Three  of  die  patients  failed  to  receive  any  benefit  from  the 
treatment.  Soldin  found  that  this  treatment  was  of  e  peeial  value 
when  there  was  a  marked  bronchitis  or  when  there  were  indications 
of  a  complicatinii'  broncho})nemnonia.  He  doe-;  not  beiien'e  that  this 
method  is  specific,  but  thinks  it  does  diminish  the  severity  and  length 
of  the  disease.  He  advocated  its  use  becaus  •  it  may  be  given  with 
perfect  safety.    j_ 
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The  Treatment  with  Lactic  Acid  Bacilli  of  Infantile  Diarrhoeas  Due  to 
Intestinal  Fermentation. — C.  H.  Dunx  {Jour.  Amcr.  Med.  A^.^oc,  l',)U9, 
liii,  ')')[)[))  believes  in  an  etiological  classification  of  infantile  diarrhceas. 
There  are  four  fundamental  etiological  factors:  (1)  XerA ous  influ- 
ences; (2)  indigestion;  (3)  bacterial  fermentation;  and  (4)  bacterial 
infection.  He  states  that  true  bacterial  infection  is  caused  by  parasites, 
which  live  in  and  on  the  tissues  of  the  body,  whereas  bacterial  fermenta- 
tion is  caused  by  saprophytes  living  in  and  on  the  intestinal  contents. 
The  treatment  of  the  two  conditions  is  absolutely  different,  the  former 
cases  yielding  to  serotherapy  and  vaccine  therapy,  the  latter  to  other 
methods.  Dunn  quotes  Tissier,  who  foimd  that  Bacillus  perfrin- 
gens  is  the  cause  of  fermental  diarrluea,  and  that  the  lactic  acid 
bacillus  sto])ped  its  development.  He,  therefore,  gave  such  patients 
pure  cultures  of  this  bacillus,  noting  rapid  transformation  of  their 
stools,  subsidence  of  their  symptoms,  and  gain  in  weight.  For  this 
same  purpose  Dunn  employed  imi)asteurized  buttermilk,  believing 
that  it  would  contain  large  numbers  of  these  bacilli.  The  buttermilk 
selected  was  first  pasteurized  to  kill  all  other  organisms,  then  inoculated 
with  a  pure  culture  of  lactic  acid  bacilli,  and  ripened  until  the  develop- 
ment of  the  organism  had  brought  about  the  proper  acidity  and  pre- 
cipitation of  the  casein.  Of  28  cases  of  fermental  diarrho-a  thus 
treated,  23  recovered  completely,  in  3  the  treatment  was  partly  success- 
ful, while  in  only  2  did  it  fail.  The  cured  cases  lost  their  diarrhoea, 
and  gained  weight  rapidly.  All  these  bal)ies  ha<l  failed  to  imi)rove 
on  routine  treatment,  and  also  when  fed  on  pasteurized  buttermilk; 
the  recovery,  therefore,  cannot  be  due  to  the  chemical  peculiarities  of 
the  food,  but  to  the  only  new  element  added,  the  lactic  acid  bacilli. 
In  a  nundier  of  the  children,  to  assure  a  steady  gain  in  weight,  the  patient 
had  to  l)e  givi-n  alternate  feedings  of  modified  milk,  thus  suggesting 
that  while  buttermilk  can  check  the  fermeiuation,  it  is  not  suited  to 
the  caloric-  needs  of  the  child.  In  all  the  cases  the  buttermilk  was  stopped 
as  soon  as  the  diarrhoea  was  checked,  and  the  food  employed  jireviously 
was  resumed.     In  four  cases  ripened  milk  could  not  be  digested;  they 
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were  given  pure  eultures  of  lactic  acitl  bacilli  with  excellent  results. 
When  pure  cultures  are  added  to  modified  n)ilk,  the  success  is  much 
greater  if  all  the  fat  has  been  removed  from  the  milk  previously.  He 
concludes  that  the  lactic  acid  treatment  is  of  great  value  in  fermental 
diarrhoeas,  that  it  is  not  absolutely  a  specific  treatment;  the  failures 
may  be  due  to  an  ineffective  lactic  acid  bacillus;  it  should  be  tried  in 
every  case  of  infantile  diarrhoea  characterized  by  saprophytic  fermenta- 
tion, and  in  every  case  of  chronic  intestinal  indigestion  and  atrophy 
in  which  the  movements  show  fermentation.  A  ripened  milk  contain- 
ing living  bacilli  he  considers  the  best  food  with  which  to  begin  feetling 
in  cases  of  fermental  diarrhoea  after  the  initial  period  of  starvation. 

Adeno  d  Hypertrophy  aunng  the  First  Year  of  Life,  and  its  Treatment. — 
R.  G.  Freeman  {Jour.  Amer.  Med.  Assoc,  1909,  liii,  GOo)  emphasizes 
the  following  symptoms  as  pointing  to  the  existence  of  adenoids: 
Snuffles,  snoring,  mouth  breathing,  recurrent  colds,  cough,  and  otitis 
media.  He  describes  his  method  of  examining  infants  for  adenoids, 
and  states  that  a  chronic  enlargement  requires  but  one  typeof  treatment — 
operative  procedure.  The  operation  in  infanc}'  can  be  done  quickly 
without  an  anesthetic,  with  very  little  shock  to  the  child  and  with  no 
lasting  fright.  If  an  anesthetic  is  insisted  upon,  it  shoukl  be  nitrous 
oxide,  and  only  primary  anesthesia  shoidd  be  produced.  The  opera- 
tion may  be  performed  as  early  as  the  fourth  to  the  fifth  month. 


1 


Suppurative  Conditions  in  the  Joint  Regions  in  Infants  and  Young 
Children. — I^.  E.  La  Fetra  (Jour.  Ivwr.  Med.  Assoc.,  1909,  liii,  OOS) 
comes  to  the  following  conclusions:  (1)  Cases  of  arthritis  and  of  what 
might  be  called  "near  arthritis"  are  c[uite  common  in  infants  and  young 
children.  (2)  In  all  cases  a  careful  history  of  the  infant  from  birth 
should  be  obtained.  The  in([uiry  should  be  directed  particularly 
toward  obtaining  a  history  of  umbilical  infection,  of  early  ophtlialmia, 
of  vaginitis,  of  pneumonia,  typhoid,  and  influenza.  (3)  The  feeding 
history,  especially  the  use  of  sterilized,  carbohydrate,  or  proprietary 
foods,  should  be  carefully  scrutinized.  An  inspection  of  the  gums 
may  save  an  incision  into  the  thigh.  It  goes  without  saying  that 
the  patient  should  be  undressed  entirely  for  examination.  Men 
frecjuently  fail  in  diagnosis,  not  because  they  do  not  know,  but 
because  they  do  not  see  the  i)atient,  and  do  not  make  use  of  what  they 
know.  (4)  The  diagnosis  of  tuberculosis  and  rheumatism  should 
be  made  by  exclusion.  {'•>)  The  earlier  proper  treatment  is  instituted 
the  fewer  the  niunber  of  joints  involved  and  the  greater  the  chance 
of  complete  recovery  of  function.  He  advises  »lressings  of  aluminiuu 
acetate  or  of  GO  per  cent,  alcohol  in  all  early  cases,  but  if  progress  is 
not  satisfactory,  the  joint  must  be  incised,  evacuated  and  drained; 
if  there  is  bone  disea.se,  the  bone  nuist  be  scraped.  \'accine  therapy, 
especially  the  use  of  stre])t()coc(ic  and  staphylococcic  vaccine,  is  often 
a  very  valuable  aid. 

The  Secretion  of  Gastric  Juice  in  the  Pathogenesis  and  Course  of  Pyloric 
Stenosis  of  Nursing  Infants.  In  contradistinction  lo  other  observers, 
|-',N(;i;i.  ihiiil.  1111(1.  W'lich.,  I*.)()9,  xwv.  I'JTl)  lielieves  the  first  change, 
:ind   die  most   iiiiportanl   probMbly,   in   the  genesis  of  a  stenosis  of  the 
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pvlorus  to  be  a  secretory  disturbance  of  the  stomach.  This  is  neither 
a  liyperacidity  nor  a  hyperchlorhyth'ia,  but  ratlier  a  gastrosuccorrha^a, 
a  formation  of  true  gastric  juice.  The  presence  of  gastric  juice  in  the 
empty  stomachs  of  nursing  infants  he  considers  a  sign  of  disease. 
Simultaneous  with  this  flow  of  gastric  juice  there  is  a  spastic  closure 
of  the  pylorus.  ^Yhether  due  to  the  same  cause  that  induces  the  flow 
of  gastric  juice  and  occurring  simultaneously,  or  whether  occurring 
secondarily  to  it,  cannot  be  definitely  decided.  The  latter  seems  tlie 
more  probable.  After  this  acute  stage  of  excessive  secretion  has  passed 
oH",  a  chronic  and  non-spastic  narrowing  of  the  lumen  of  the  pylorus 
remains,  and  this  disappears  only  very  slowly.  At  this  time  signs  of 
stasis  make  up  the  chief  part  of  the  clinical  picture.  The  stasis  of  fat 
first  pointed  out  by  Tobler,  is  an  especially  characteristic  sign  of  re- 
tention. The  cause  of  the  condition,  therefore,  lies  in  an  extraordinary 
hyperexcitability  of  the  gastric  mucosa.  Engel  publishes  the  details 
of  two  cases,  ^^hich  form  the  basis  for  his  conclusions. 


Noma  of  the  Ear,  Terminating  in  Recovery. — O.  Homuth  {Devi,  vied 
]\'()vh.,  U)()9,  XXXV,  1276)  reports  the  case  of  a  child,  aged  fifteen  months, 
in  whom,  for  some  time  prior  to  the  onset  of  measles,  there  existed  a 
suppurative  otitis  media.  Two  weeks  after  the  onset  of  measles  the 
discharge  from  the  ear  became  more  marked  and  assumed  a  bad  odor; 
a  few  days  later  an  ulcer  formed  in  the  auditory  canal  and  the  aiu'icle 
l)ecame  necrotic.  In  the  course  of  the  next  few  weeks  the  gangrene 
continued  to  spread  until  the  entire  auricle  had  been  removed,  the  middle 
ear  cleaned  out,  and  a  part  of  the  parotid  gland  cut  away.  The  sudden 
appearance,  tlie  acute  course,  the  absence  of  ])ain  throughout,  and  the 
absence  of  syphilitic  signs  made  a  diagnosis  of  syphilis  or  tubercuk)sis, 
tjje  only  other  diseases  to  be  considered,  impossible. 


The  Feeding  of  Immature  and  Atrophic  Infants. — Poor  foetal  develojv 
ment,  according  to  A.  G.  Spalding  {Jour.  Amer.  Med.  Assoc,  1909, 
liii,  998),  may  be  the  result  of  heredity  or  of  anemia  or  toxemia,  such 
as  is  due  to  syphilis,  alcoholism,  poverty,  gonorrhoea,  nephritis,  heart 
disease,  and  tuberculosis.  Apj)ropriate  treatment  of  the  mother  during 
])regnancy  may  ])revent  an  immature  or  atroj)hic  state  at  the  time  of 
birth.  Such  infants  are  very  much  in  need  of  mother's  milk,  as  this 
possesses  certain  inherent  pro])erties,  which  aid  the  action  of  the  "hor- 
mones," whose  function  it  is  to  stimulate  the  ditt'erent  digestive  ferments. 
If  mother's  milk  is  not  available,  feeding  should  be  carried  on  with 
due  regard  to  the  avoidance  of  food  intoxication,  which  favors  faikn-e 
of  development;  excess  of  fat  is  most  likely  to  cause  food  intoxication. 
Spalding  has  devised  a  method,  which  is  described  by  him  in  detail 
by  means  of  a  chart.  It  has  been  successful  in  his  hands  in  tiie  treat- 
ment of  such  infants;  when  he  adds  fats  to  the  diet,  he  watches  the  infants 
carefully,  reducing  it  at  the  first  signs  of  indigestion. 


Vaccine  and  Serumtherapy  in  Children.— Vaccine  thera])y  i)roduces 
an  active  immunity  to  the  specific  bacteria,  while  serum  therapy  jiro- 
<luces  a  ])assive  immunity  only.  C.  F.  Kerley  {Jour.  Amer.  Med. 
A.s-soc,  1909,  liii,  1179)  reveals  the  results  of  the  two  types  of  treatment 
in  children;  the  former  has  given  the  better  results  in  sta])hylococcic 
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infections;  the  inoculations,  varying  from  7,000,000  to  50,000,000 
of  bacteria,  depending  upon  the  child's  age,  should  be  rei)eated  every 
sixth  to  tenth  day,  the  opsonic  index  being  the  criterion  as  to  when 
the  injection  should  be  repeated.  In  furunculosis  and  acne  excellent 
results  have  been  obtained  by  this  method  of  treatment.  Streptococcic 
infections  do  not  yield  so  readily;  the  injection  dose  is  about  one-third 
of  the  staphylococcic.  The  course  of  erysipelas  is  shortened  by  the 
injection  of  staphylococci;  scarlet  fever  has  not  been  influenced  at  all. 
In  local  streptococcic  inflammations,  such  as  adenitis,  otitis,  osteomye- 
litis, encouraging  results  have  been  obtained  by  the  treatment.  Gono- 
coccic  injections  in  vulvovaginitis  have  been  without  results,  as  have  been 
pneumococcic  injections  in  cases  of  pneumonia;  but  pneumococcie 
empyema  has  been  distinctly  improved  by  vaccine  injections.  Flex- 
ner's  serum  is  of  greater  advantage  in  cerebrospinal  meningitis  than 
mere  vaccination.  Cystitis  due  to  Bacillus  coli  communis  is  short- 
ened by  inoculations  with  dead  colon  bacilli.  Tuberculin  is  of  value 
in  chronic  local  tuberculosis,  without  constitutional  symptoms  (bone, 
joint,  gland,  skin,  and  eye  infections),  and  in  chronic  pulmonary  tuber- 
culosis; but  in  lesions  associated  with  signs  of  fever,  the  injection  of 
tuberculin  is  harmful. 


OBSTETRICS. 


UNDER   THE   CH,4JIGE   OF 

EDWARD  P.  DAVIS,  A.M.,  M.D., 

PROFESSOR  OF  OBSTETRICS  IN  THE  JEFFERSON  MEDICAL  COLLEGE,  PHILADELPHIA. 


Methods  of  Operation  in  Deficient  Dilatation  of  the  Cervix. — One  of  the 
last  paj)ers  written  by  Pfaxnexstiel  is  upon  this  subject,  published 
in  Monatschr.  f.  Geh.  u.  Gi/n.,  1909,  xxx.  Heft  o.  He  urges  upon  the 
general  practitioner  the  use  of  elastic  bags  in  cases  in  which  dilatation 
of  the  cervix  is  not  greatly  hindered  by  the  presence  of  scar  tissue. 
Should  this  be  present,  he  advises  multiple  incisions  for  2  or  3  cm. 
When,  however,  thecemx  has  not  been  shortened,  he  would  advise  alnlo- 
miiial  Cesarean  section  in  cases  in  which  the  mother's  life  is  threatened, 
as  he  considers  this  safer  than  tlie  use  of  IJossi's  dilator.  When  the 
mother's  life  is  not  in  danger,  and  yet  the  indication  is  to  dilate  the 
womb  antl  empty  it,  he  prefers  the  use  of  bags  to  that  of  a  metal  dilator. 
He  regards  as  especially  denumding  delivery,  eclampsia,  fever  ociurring 
during  labor,  and  prolapse  of  the  lunbilical  cord.  In  })lacenta  prtevia 
he  states  that  the  results  of  combined  version  have  been  a  maternal 
mortality  of  from  9  to  10  per  cent.,  and  a  foetal  mortality  of  81  per  cent, 
to  02  jM-r  cent,  in  vigorous  children.  If  an  elastic  bag  be  introtiuced 
through  the  placenta  and  then  distended,  delivery  can  be  eflVcted.  with 
a  maternal  mortality  of  but  "»  |)er  cent.,  anil  from  2j  to  42  per  i-ent. 
mortality  for  the  children. 

He  wartts  against  active  measures  for  delivery  in  patients  that  have 
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suffered  from  very  severe  hemorrhage,  antl  would  choose  that  method 
which  would  control  the  hemorrhage  with  the  least  disturbance  to  the 
mother.  In  many  of  these  cases  abdominal  extirpation  of  the  uterus 
gives  the  best  chance.  He  compares  them  to  ruptured  ectopic  gesta- 
tion. 


Acute  Lysol  Poisoning  from  Irrigation  of  the  Uterus  during  Supra- 
symphyseal  Cesarean  Section. — Birxbalm  (Zeni.  f.  G)/n.,  No.  44,  l'.M)".i) 
reports  the  case  of  a  multipara  with  a  flattened  pelvis,  who  was  operated 
upon  by  suprasymphyseal  section.  After  the  uterus  was  opened  the 
child  was  readily  delivered  by  external  pressure.  The  amniotic  liquid 
had  an  offensive  odor,  and  after  the  placenta  was  delivered  the  uterus 
was  irrigated  with  two  quarts  of  0.5  per  cent,  lysol  mixture.  The  uterus 
was  then  sponged  to  remove  the  excessive  fluid.  There  was  no  e^'idence 
that  air  entered  the  vessels  at  the  placental  site.  While  sutures  were 
being  introduced  the  patient's  pulse  became  very  slow,  and  the  breath- 
ing slow,  superficial,  and  attended  with  rales.  Under  massage  of  the 
heart  and  artificial  respiration  the  patient's  condition  improved.  Half 
an  hour  afterward  the  symptoms  again  appeared,  and  were  followed 
by  death.  Postmortem  examination  was  entirely  negative.  The  heart 
muscle  showed  a  very  faint  trace  of  fatty  degeneration.  The  case  is 
considered  to  be  one  of  acute  and  fatal  poisoning  with  lysol  by  the 
irrigation  at  the  site  of  the  placenta.  It  is  thought  that  the  raised 
position  of  the  pelvis  favored  the  accident  and  that  it  brought  the  fluiil 
more  immediately  in  contact  Avith  the  upper  portion  of  the  uterine 
ca\-ity. 

This  same  coincidence  has  been  obsers'ed  in  other  cases  in  Avhich  in- 
toxication with  lysol  occurred,  the  patient  having  been  operatetl  u])on 
with  the  pelvis  raised.  This  accident  naturally  suggests  the  caution 
that  with  patients  in  this  position  the  uterus  should  not  be  irrigated, 
but  if  necessary  should  be  sponged  with  sterile  gauze. 


The  Interruption  of  Pregnancy  for  Pulmonary  Tuberculosis. — Ai.beck, 
of  Copenhagen,  and  Rode,  of  Christiana  (Zent.  f.  Gynak.,  Xo.  44,  1909) 
contribute  a  paper  upon  this  subject  to  the  Norwegian  Surgical  Society 
in  its  gynecological  section. 

In  jNIeyer's  clinic  in  Copenhagen,  82  cases  of  pulmonary  tubercu- 
losis complicated  by  j)regnancy  had  been  observed;  28  of  these  had 
phthisis  before  the  beginning  of  pregnancy,  and  the  disease  showed  no 
increase  during  pregnancy;  in  the  puerperal  period  19  of  these  had  fever, 
and  with  4  the  disease  made  CA-ident  progress.  None  of  them  die<l 
of  the  tuberculosis.  Among  the  remaining  54  the  first  symptoms  of 
tuberculosis  appeared  during  pregnancy,  or  a  previous  infection  became 
acute  during  this  time;  15  of  these  died  of  {)ulnionary  tuberculosis  soon 
after  delivery;  12  showed  marked  increase  in  the  pulmonary  lesions 
during  the  puerperal  ])eriod;  11  among  the  54  had  tuberculosis  of  the 
larynx,  and  of  these  6  died. 

In  a  ])rivate  sanitarium,  19  patients  having  tuberculosis  were  observed 
during  the  pregnant  condition.  Among  these  16  were  followed  through 
pregnancy  and  the  puerperal  period,  and  of  these  it  was  found  tliat  0 
died  within  a  year  and  a  half  after  the  birth  of  the  children. 

The  tuberculosis  seemed  aggravated  not  earlier  than  the  fifth  month 
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of  gestation.  It  was  difficult  to  base  a  prognosis,  as  some  patients 
did  not  seem  at  first  to  be  unfavorably  influenced  by  pregnancy. 

As  regards  the  influence  of  pulmonary  phthisis  in  producing  abortion, 
1194  cases  of  earl}'  aboi'tion  were  examined,  and  in  none  of  them 
could  phthisis  be  recognized  as  the  cause.  In  17  of  the  82  cases  studied, 
pregnancy  went  to  within  four  weeks  of  full  term.  In  the  remaining 
65  pregnancy  went  to  the  utmost  limit. 

So  far  as  the  children  were  concerned,  8  were  stillborn — one  from 
deformity,  3  because  premature,  and  4  after  difficult  delivery.  While 
the  mothers  were  in  the  hospital  4  others  died;  the  remaining  were 
discharged  in  good  condition,  and  some  of  the  children  were  above 
the  average  in  weight  and  development.  An  effort  was  made  to  trace 
these  children  afterward,  and  38  of  them  were  followed  through  the 
first  year  of  life;  13  of  these  died;  the  remaining  25  were  healthy  at  the 
end  of  the  first  year. 

The  conclusion  of  these  investigations  seems  to  be  that  pulmonary 
tuberculosis  rarely  if  ever  causes  abortion  and  very  seldom  brings 
on  premature  labor.  Its  effect  upon  the  children  seems  to  be  less  than 
many  have  supposed. 

]\Ioller  had  been  averse  to  the  interruption  of  pregnancy  in  cases  of 
pulmonary  tuberculosis,  but  the  results  of  non-interference  had  been 
exceedingly  bad.  Xot  less  than  58.3  per  cent,  of  his  patients  died  within 
a  vear  after  the  birth  of  the  children,  and  but  25  per  cent,  of  them  passed 
through  labor  without  growing  worse. 

Of  those  becoming  pregnant  and  having  pulmonary  tuberculosis, 
50  per  cent,  died,  or  were  made  very  much  worse.  This  experience 
has  led  him  to  believe  that  pregnancy  should  be  interrupted  in  this 
condition. 


Suprasymphysea-l  Cesarean  Section.^ — Runge  {Archiv  f.  Gyndk., 
1 '.)()!),  Ixxxix,  Heft  2)  reports  22  cases  of  suprasymphyseal  Cesarean 
section  in  Bumni's  clinic.  He  considers  Latzko's  method  to  be  more 
simple  and  practical  than  Sellheim's,  and  believes  that  by  this  method 
the  danger  of  wounding  the  peritoneum  is  reduced  to  a  minimum. 

As  an  aid  to  recognizing  the  position  of  the  bladder,  a  catheter  may 
be  introduced  into  the  bladder  before  the  operation.  A  transverse 
incision  through  the  abdominal  wall  gives  the  best  view  of  the  field 
of  the  uterine  opening.  In  9  of  ti)e  22  cases  the  peritoneum  was  in- 
jured to  some  extent,  and  8  of  these  were  operations  performed  after 
Sellheim's  method.  There  were  small  lesions  of  the  bladiler  in  3  cases; 
2  of  these  were  Sellheim's  operation  and  1  Latzko's  method. 

The  uterine  cavity  was  opened  by  a  longitudinal  incision,  but  con- 
siderable hemorrhage  from  the  uterine  wound  was  not  observed.  It 
was  not  neccs.sary  to  enlarge  the  uterine  incision  to  extract  the  child. 

In  14  cases  the  vertex  of  the  fetal  head  presented;  the  forceps  was  used 
twice — once  in  abnormal  presentation,  and  once  in  face  presentation. 
In  4  cfises  in  which  the  vertex  presented  the  head  could  not  be  pressed 
down  siifHcicntly  for  extraction,  and  version  was  performed.  In  one 
case  the  ])rcs('ntation  was  that  of  the  breech  and  the  feet.  The  forceps 
should  not  be  ap|)li(Mi  until  anterior  rotation  of  the  occiput  has  been 
perl'onned  by  the  hiind,  if  ni^cessary. 

All  of  the  cliildrcn  were  delivered  '.\\\\c,  some  of  them  slightly  asphyxi- 


GYNECOLOGY  305 

ated,  but  easily  resuscitated.  There  were  no  complications  in  the  de- 
livery of  the  placenta,  and  in  most  cases  the  operator  was  not  obliged 
to  hurry  this  stage  of  labor.  The  placenta  was  expressed  by  Crede's 
method,  or  removed  by  the  hand,  as  seemed  necessary.  In  2  cases 
the  connective-tissue  region  of  the  pehns  was  drained  after  operation, 
as  in  one  case  cocci  and  bacteria  were  found  in  the  amniotic  liquid. 
In  19  patients  the  puerperal  period  was  without  noticeable  complica- 
tions. In  6  patients  pus  formed  in  tiie  abdominal  incision;  one  of  these 
patients  suffered  from  pneumonia,  bronchitis,  and  angina.  In  3  patients 
there  were  severe  complications  during  the  puerperal  period;  one  had 
phlegmonous  inflammation  of  the  connective  tissue  of  the  pelvis;  and 
two  of  these  patients  died. 

The  mortaHty  rate  of  the  mothers  was  9.1  per  cent.  Among  these 
was  one  case  of  eclampsia.     The  mortality  rate  of  the  children  was  nil. 

In  15  cases  the  patient  was  discharged  with  the  uterus  anteflexed  and 
movable;  in  one  patient  anteflexion  was  present,  but  the  uterus  was 
adherent  to  the  abdominal  wall.  This  operation  was  performed  after 
Sellheim's  method,  and  was  a  difficult  operation,  with  injury  to  the 
peritoneum.  In  one  case  there  was  complete  retroflexion,  and  the 
cers'ix  was  adherent  to  the  abdominal  scar.  This  patient  had  phleg- 
monous inflammation  of  the  pelvic  connective  tissue,  but  recovered. 

At  the  time  of  writing,  2  cases  were  still  under  treatment,  and  2  patients 
had  died.  There  were  some  cases  of  hernia  in  the  scar,  adhesions  to 
the  anterior  cen^ical  wall  and  the  abdominal  wall,  and  the  development 
of  scar  tissue  in  the  connective  tissue  of  the  pelvis.  As  a  rule,  however, 
the  results  of  the  operation  seemed  favorable. 

The  question  naturally  arises,  What  would  be  the  fate  of  such  a 
patient  in  subsequent  labor?  The  scar  is  left  in  that  part  of  the  uterus 
which  is  subjected  to  the  severest  pressure  during  parturition,  and  the 
natural  fear  would  be  that  rupture  of  the  uterus  at  this  point  might 
develop. 


GYNECOLOGY. 


UNDER   THE    CHARGE    OF 

J.  WESLEY  BOVEE,  M.D., 

PROFESSOR   OF   GYNECOLOGT    IN   THE    GEORGE    WASHIXGTON   UNIVERSITY,    WASHINGTON,    D. 


The  Preparation  and  After  Treatment  of  Celiotomy  Cases. — S.  E.  Tracy 
{Surg.,  Gi/n.,  and  Obst.,  1909,  viii,  645)  minutely  considers  the  prepa- 
ration and  after-treatment  of  celiotomy  cases,  offering  several  valuable 
suggestions.  One  notable  feature  in  Tracy's  preparatory  treatment  is 
the  careful  inspection  of  the  buccal  cavity  and  prophylactic  treatment 
of  it.  This  consists  in  applying  to  the  teeth  and  gums  some  preparation 
of  silver  in  solution,  followed  by  spraying  under  high  pressure  with  full 
strength  peroxide  of  hydrogen.  Mouth  cleansing  is  a  feature  of  both  the 
preparation  and  after-treatment.     Tracy  gives  morphine  and  atropine 
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hvpodermically  an  hour  before  the  anesthetic  is  administered,  but 
positively  shuns  the  employment  of  these  analgesics  for  postoperative 
pain.  In  the  treatment  of  shock  the  remedies  long  discarded  by  many 
are  still  commended.    Among  these  are  alcohol,  strychnine,  etc. 


Cancer  of  the  Cervix  Uteri  Following  Subtotal  Hysterectomy. — Reymond 

(An.  de  gyu.  ef  d'obsf.,  1909,  xxxvi,  117)  reports  a  case  of  cancer  of  the 
cervix  following  by  some  years  a  subtotal  hysterectomy.  Reymond 
found  the  cancer  was  so  extensive  that  an  abdominal  operation  seemed 
necessary  and  was  performed  for  removal  of  the  disease.  The  case  was 
used  as  an  argument  for  total  instead  of  subtotal  hysterectomy. 

Abnormal  Secretion  from  the  Mammary  Glands.^G.  Gellhorn  {Jour. 
Anier.  Med.  A,?soc.,  1909,  Hi,  1839)  holds  that  physiological  experiments 
have  demonstrated  the  specific  function  of  the  mammary  gland  is  inde- 
pendent of  the  nervous  system.  But  Gellhorn  insists  that  certain  moot 
questions  concerning  the  functions  of  these  glands  require  further  care- 
ful observations.  After  referring  to  demonstrations  of  lacteal  secretion 
occurring  in  pregnancy,  the  puerperium,  the  newly  born,  the  growing 
child,  the  adult  virgin,  and  the  old  woman,  he  oflFers  reasonable  evidence 
that  it  may  be  prolonged  indefinitely  after  childbirth  and  may  be  associ- 
ated with  certain  ])athological  conditions  within  the  genital  sphere. 
Aside  from  the  intense  scientific  interest  in  the  genesis  of  lacteal  secretion, 
Gellhorn  believes  there  is  considerable  practical  importance  attached  to 
abdominal  activity  of  the  mammary  glands,  and  a  thorough  knowledge 
of  the  atypical  function  of  these  organs  is  indispensable  to  the  expert  in 
medicolegal  practice. 

The  Significance  of  Peritoneal  Adhesions  Following  Operations. — H.  T. 
Byford  (Surg.,  Gi/u.,  and  Obst.,  1909,  viii,  576),  in  his  paper  read  before 
the  American  Gynecological  Society,  stated  that  much  of  the  difficulty 
from  peritoneal  adhesions  following  operation  is  a  result  of  "the 
postgraduate,  looking  on"  course  in  general  surgery,  which  is  thought  to 
be  or  ])retended  to  be  a.  sufficient  preparation  for  an  unlimited  indulgence 
in  j)eritoneal  surgery,  and,  consequently,  many  operations  for  the  relief 
of  the  adhesions  resulting  from  such  imperfect  operations.  Byford 
recommends  the  slightest  amount  of  handling  of  the  peritoneum  ami 
the  frequent  employment  of  drainage  in  pelvic  operations,  using  either 
the  abdominal  or  the  vaginal  routes.  lie  prefers  the  glass  tube  for 
drainage  through  the  abdominal  wall  and  gauze  for  drainage  through 
the  vagina. 


Tuberculosis  of  the  Gland  of  Bartholin. — Lecene  (An.  de  gyn.  ei  d'obst., 
1909,  xxxvi,  77)  failed  to  find  reported  a  single  case  of  tuberculosis  of 
the  Hartholin  gland  in  the  literature  of  gynecology  of  the  past  twenty 
years,  and  attributes  its  great  rarity  to  th(>  absence  of  histological  study 
of  chronic  inflannnation  of  this  structure.  He  refers  to  the  case  of 
tiil)crculosis  of  Cowpcr's  gland  found  by  Ilartmann  and  himself  in 
1903,  and  Halle's  sul)se(inent  systematic  examination  of  the  specimens 
of  Cowper's  glands  in  the  .Museum  of  Guyon  h  Necker,  which  resulted 
in  the  discovery  of  tuberculosis  in  many  specimens.  He  expresses  his 
belief  that  the  same  result  would  be  found  with  the  specimens  of  Bar- 


GYNECOLOGY  307 

llioliii's  glands.  lyccene  has  observed  two  cases  of  tuberculosis  of 
Bartholin's  gland.  The  first  was  of  a  woman,  aged  forty  years,  on 
whom  Dujarier  did  an  abdominal  hysterectomy,  he  having  diagnosticated 
cancer  of  the  cervix  uteri.  That  diagnosis  seems  erroneous,  as  sixteen 
months  later  a  nodule  appeared  on  the  labium  that,  on  extirpation  and 
microscopic  examination,  proved  to  be  a  tuberculous  Bartholin  gland. 
The  second  case  occurred  in  a  woman,  aged  twenty-three  years,  who 
applied  for  treatment  of  large  masses  in  the  groins.  An  ulcer  was  found 
in  the  vulva  that  involved  a  Bartholin  gland  and  an  anal  fistula. 
Believing  the  vulvar  ulcer  was  syphilitic,  a  bacteriological  study  revealed 
tuberculosis,  and  exsection  of  the  pathological  lesions  in  the  three  sites 
mentioned  resulted  in  cure. 


Local  Anesthesia  in  Dilatation  of  the  Cervix  and  in  Cervical  Operations. — 
Otto  Hexrich  (Zentrolbl.  f.  Gyndk.,  1909.  xxxiii,  524)  employs  a  1  per 
cent,  solution  of  ^-eucaine  to  which  sodium  chloride  and  a  trace  of 
adrenalin  has  been  added  in  producing  local  anesthesia  in  cervical 
dilatation  and  in  operations  on  the  cervix.  The  needle  of  the  s^vringe  is 
introduced  into  the  cervical  tissue  for  1  to  1.5  cm.,  and  while  it  is  being 
withdrawn  a  few  drops  of  the  solution  are  injected.  He  makes  four 
injections,  and,  finally,  injects  a  few  drops  into  the  cervical  canal.  After 
waiting  at  least  five  minutes  dilatation  is  effected  without  producing 
])ain.  He  employed  this  method  in  a  large  number  of  cases  with  excel- 
lent results.  No  bad  effects  were  observed.  When  larger  doses  are  used 
the  quantity  should  not  exceed  two  s}Tingefuls. 


The  Influence  of  Corsets  and  High-heeled  Shoes  on  the  Symptoms  of 
Pelvic  and  Static  Disorders. — Keyxolds  and  Lovett  {Surg.,  Gi/n., 
and  Obst.,  1909,  viii,  569j  have  carefully  studied  the  effects  of  corsets  and 
high-heeled  shoes  on  the  symptoms  of  pelvic  and  static  disorders,  and  the 
conclusions  reached  are  at  wide  variance  with  the  teachings  for  genera- 
tions. After  patient  study  a  method  has  been  devised  for  determining 
the  centre  of  gravity  in  any  living  person  in  any  position,  and  it  has 
been  found  that  many  of  the  symptoms  of  pelvic  and  of  static  conditions 
are  due  to  the  centre  of  gravity  of  the  body  being  too  far  forward.  It  is 
also  believed  that  many  times  pelvic  conditions,  such  as  inflammatory 
states,  adhesions  resulting  from  infectious  inflammation,  or  uterine  or 
other  neoplasms,  bring  about  the  gravity  displacement.  "Wearing  of 
badly  fitting  corsets  is  a  prolific  cause  of  it.  The  backache  and  headache 
of  women  is  found  to  result  frequently  from  this  gravity  displacement. 
Reynolds  says  most  corsets  do  not  fit  properly  unless  made  to  order.  It 
was  found  that  a  properly  fitting  corset  not  only  is  not  harmful,  but,  per 
contra,  puts  the  centre  of  gravity  at  the  proper  point,  and  relieves  many 
of  the  symptoms  thought  to  be  due  to  gynecological  ailments.  Reynolds 
and  Lovett  also  state  that  high-heeled  shoes,  while  injurious  to  the  feet, 
do  not  act  injuriously  upon  the  back  as  the  centre  of  gravity,  provided  a 
properly  fitting  corset  is  worn  at  the  same  time. 
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OTOLOGY. 


UNDER   THE   CHARGE    OF 

CLARENCE  J.  BLAKE,  M.D., 

PROFESSOR    OF    OTOLOGY    IN    THE    HARVARD    MEDICAL  SCHOOL,   BOSTON. 


Arterial  Hypertension  and  Hypertension  of  the  Labyrinth.^LAiiTE- 
DuPoXD  {.ln)ialcs  dcs  maladies  dc  Foreille,  etc.,  December,  1908,  p.  739), 
by  experiments  upon  anesthetized  dogs,  determined  the  fact  that  an 
increased  intralabyrinthine  pressure  was  followed  by  an  increase 
also  in  the  arterial  pressure.  The  increase  in  labyrinthine  pressure 
Avas  effected  in  some  cases  by  increased  air  pressure  in  the  tightly  stopped 
external  auditory  canal,  and  in  other  instances  by  the  injection  of  normal 
salt  solution  into  the  labyrinth  itself  through  the  medium  of  the  round 
window,  the  increased  or  decreased  pressure  of  the  cerebrospinal 
fluid  being  accompanied  by  corresponding  variations  in  the  blood 
pressure.  The  channels  of  communication  between  the  labyrinth 
and  the  cerebrospinal  space  are  the  acjueductus  vestibuli  and  the  nerve 
sheath  of  the  acusticus;  these,  however,  are  so  inadequate  as  a  medium 
of  gross  communication,  that  a  rapid  translation  of  pressure  from  the 
labyrinth  fluid  into  the  cerebrospinal  space  cannot  be  conceived;  but, 
as  it  was  observed  that  the  blood  pressure  changed  almost  instantane- 
ously in  response  to  the  intralabyrinthine  pressure,  the  inference  is 
at  least  permissible  that  the  internal  ear  is  an  organ  -s^ith  a  capacity 
to  exert  an  influence  on  the  blood  pressure.  The  pathogenesis  of  in- 
creased intralabyrinthine  pressure  is  a  difficult  question.  If  the  hyper- 
tension in  the  labyrinth  stands  in  relation  to  increased  blood  pressure, 
which  pressure  is  primary  and  which  the  sequence  of  the  other?  Lafite- 
Dupond  has  observ'ed  that  in  all  patients  with  labyrinthine  hyper- 
tension increased  blood  pressure  was  observable,  as  contrasted  with  the 
fact  that  witli  a  considerably  increased  blood  pressure  there  was  no  evi- 
dence whatevoroF  disturbance  of  the  auditory  function,  with  the  exception 
of  a  decrease  in  th(>  upi)er  tone  limit  of  audition,  and  a  shortening  of  the 
dui'ation  of  hearing  liy  bone  conduction.  The  symptoms  accom])any- 
ing,  in  a  greater  or  less  degree  of  severity  and  frequency,  the  labyrinth 
liyjiertension  are  subjective  noises,  disturbances  of  audition,  otalgia, 
dimini.shed  hearing  l)y  bone  conduction,  and  increased  blood  ])ressure, 
these  sym])t<)ms  being  sometimes  accompanied  by  headache  and  vaso- 
motor <lis(urbances.  For  local  treatment  the  author  recommends 
massage  of  the  dnnnhead.  with  short  excursions  of  the  piston  of  the 
air  ])Uiii)).  and  for  general  treatment  the  subcutaneous  administration  of 
])ilocarj)ine. 


The  Monochord  and  the  Upper  Tone  Limit.^K.  Wiikekg  {Archiv 
f.  OInruhcUknndc,  1909,  Ixxx,  83,  1G5)  states  that  the  first  recorded 
investigations,  as  to  the  upper  tone  limit  of  audition,  made  by  means  of 
the  monochord,  were  those  of  V.  A.  vSniULZK  {Amialffi  dr  phiislolorfir, 
1907)  an«l  J.  IIegener  (7)r»/.  ()hdn().  (irscli'-Tliaft,  1908)  both  observers 
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iiKikiiig  individual  tests  in  comparison  with  the  Gahon  wliistle,  tuning 
forks,*  and  metal  rods,  preferentially  in  favor  of  the  monochord  as  a 
controllable  and  reliable  means  of  upper  tone  production.  This 
instrument,  as  described  bv  Schulze,  consists  of  a  length  of  slender 
steel  or  silver  wire,  preferably  the  former,  fastened  firmly  at  the  two 
ends  by  means  of  clamps,  and  with  an  intermediate,  movable  clamp 
jiermitting  definition  of  the  vibration  length  of  the  wire,  the  production 
of  the  desired  tone  being  effected  by  means  of  light  longitudinal  friction. 
For  this  actuation  Schulze  employed  a  small  piece  of  leather,  but  Wilberg 
obtained  better  and  more  uniform  results  by  the  use  of  a  wash  leather 
glove,  stroking  the  wire  between  the  fingers,  and  later  by  using  a  strip 
of  leather  with  a  fish-tail  slit  in  the  end,  the  leather  being  drawn  length- 
^\■ise  of  the  wire  with  the  apex  of  the  slit  rubbing  upon  the  metal.  The 
comparisons  drawn  between  the  test  made  with  the  monochord,  and 
those  including  the  upper  limits  of  the  Galton  whistle  serv'ed  to  confirm 
previous  opinions  in  regard  to  the  unreliability  of  the  upper  portions 
of  the  Galton  scale,  and  emphasized  the  value  of  the  monochord  in  such 
investigations  as  those  undertaken  by  Wilberg  to  determine  the  upper 
tone  limit  of  audition  at  difi'erent  ages  in  the  human  subject.  The 
conclusions  drawn  were  to  the  effect  that  there  is  no  generally  deter- 
minable upper  tone  limit,  that  it  is  dependent  upon  the  age  of  the  indi- 
vidual and  the  strength  of  the  tone  employed,  and  that  it  is  increased  by 
accustomed  use  and  decreased  by  conditions  which  represent  a  resist- 
ance to  the  passage  of  the  sound  waves,  such  as  are  presented  in  dis- 
turbances of  the  sound-transmitting  apparatus. 

Resistance  Capacity  of  the  Facial  Nerve.^R.  Bakany  (Archiv  f. 
OhrenlieUhuudr,  1909,  Ixxx,  147)  states  that  in  a  case  of  mastoiditis,  in 
a  tubercuous  subject,  without  evidence  of  the  implication  of  the  facial 
nerve,  an  operation  resulted  in  the  removal  of  a  large  se(|uestrum, 
including  the  whole  of  the  tip  of  the  mastoid  process  and  the  anterior 
and  inferior  walls  of  the  osseous  external  auditory  canal,  including 
the  stylomastoid  foramen.  At  but  one  point,  in  the  lower  portion  of 
its  course,  was  the  facial  nerve  surrounded  by  normal  bone,  but,  not- 
withstanding the  extent  of  the  sequestrum  fonnation,  the  ner\'e  was 
functionally  intact.  In  the  discussion  which  followed  the  report  of 
the  case  here  recorded,  G.  Alexander  drew  attention  to  the  fact  that  the 
facial  nerve  is  especially  resistant  to  such  injury  as  might  accom]iany 
hemorrhage,  contiguous  inflammatory  processes,  the  pressure  incident 
to  cholesteatoma  formation,  or  the  effects  of  a  surrounding  bony  necrosis, 
the  vestibular  ner\-e  being  less  resistant  than  the  facial,  and  th(>  first 
nerve  to  suft'er  injury  being  the  cochlear  branch.  H.  Frey  reported  a 
case  of  carcinoma  in  which  the  facial  ners'e  was  almost  completely 
embedded  in  the  growth  without  evidence  of  loss  of  function,  and  F. 
Alt  reported  the  removal,  as  a  sequestrum,  of  almost  the  entire  laby- 
rinth, in  the  course  of  a  radical  operation,  in  a  case  in  which  there 
had  been  but  slight  evidence  of  facial  paralysis.  According  to  H. 
Xeumann  the  reason  for  the  greater  resistance  capacity  of  the  facial 
nerve  was  to  be  found  not  only  in  its  structural  characteristics,  thicker 
fibers,  and  larger  ner\-e  cells,  but  also  in  the  fact  that  its  blood  supply 
being  derived  from  the  stylomastoid  artery,  the  labyrinth  drawing  its 
main  supply  from  the  internal  auditory. 
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The  Blood-pressure-raising  Substance  of  the  Kidney. — A.  Bingel  and 

E.  Strauss  (Dent.  Archivf.  kiin.  Med.,  1909,  xc^^,  476)  report  their  care- 
ful observ'ations  on  the  blood-pressure-raising  substance  in  the  kidney 
in  an  interesting  article.  Tigerstedt  and  Bergman  had  pre\aously  shown 
the  presence  of  a  substance  in  watery  extracts  of  rabbits'  kidneys  called 
rennin,  which,  when  injected  into  rabbits,  had  a  distinct  blood-pressure- 
raising  effect.  Bingel  and  Strauss  in  their  experiments  used  the  pressed 
juice  of  fresh  kidneys.  Only  the  cortex  corticis  was  employed,  the 
pyramids  being  cut  away  and  all  blood  washed  out.  The  present  investi- 
gation was  carried  out  chiefly  with  extracts  of  pigs'  kidneys,  for  Bingel 
and  Strauss  had  }:)reviously  shown  that  the  extracts  from  kidneys  of 
all  large  animals  possessed  the  same  effect,  when  injected  into  rabbits, 
as  the  extract  from  the  ki(hieys  of  rabl)its  themselves.  Tests  were  made 
with  the  juices  of  many  other  organs,  but  all  save  (he  hypophysis  cerebri 
and  adrenal  gave  depressor  effects.  The  ])ancreas  was  especially  notice- 
able in  this  respect.  The  action  of  the  kidney  juice  was  very  powerful, 
for  it  produced  a  rise  in  pressure  of  from  40  to  60  mm.  Hg.  This  lasted 
from  one-quarter  to  one-half  hour,  and  the  descent  was  slow.  Bingel 
and  Strauss,  moreover,  were  able  to  sej:)arate  the  active  principle,  which 
they  call  rennin,  from  the  kidney  extracts.  Among  other  qualities  they 
state  that  the  actinty  of  the  substance  is  destroyed  by  heating  to  58° 
C.  and  by  the  action  of  acids,  alkalies,  alcohol,  and  acetone.  Physio- 
logically it  has  precisely  the  same  action  as  the  whole  kidney  juice. 
.\ftcr  injection  the  effect  is  not  immediate,  but  appears  in  about  one- 
fourth  of  a  minute.  The  rise  in  pressure  is  not  extremely  rapid,  for 
it  takes  from  one  to  two  minutes  to  reach  the  highest  point.  The  height 
is  maintained  for  variable  lengths  of  time  and  then  there  follows  a 
gradual  sinking  in  pressure.  This  decline  usually  requires  from  one- 
half  to  three-fourths  of  an  hour.  The  maximiun  rise  recorded  in  any 
of  their  ex|:eriments  was  70  nun.  Ilg.  .\  comparison  of  the  action  of 
rennin  with  that  of  adrenalin  indicates  that  the  former  causes  a  much 
less  sharp  rise  of  jiressure  and  |;ermits  a  slower  fall.  l{«'|)ca(ed  injec- 
tions of  reiniiu  produce  progressively  less  effcH-t,  until  finally  there  is 
no  response.  ]i\\\  this  is  not  because  theaiiinial's  blood-|)ressure-nusing 
ca|)acity  is  lost,  for  injection  of  adrenalin  after  a  series  of  rennin  itijec- 
tions  causes  promj)t  rise  of  |)re.ssure.  If  the  animals  are  allowed  to 
rest  after  such  a  .series  of  rennin  injections  for  two  hours,  the  substance 
again  provokes  a  rise  of  pressure.  A  curious  phenomenon  was  noted 
when  an  M?iiinal  was  first  injected  with  the  juice  of  other  organs  and  then 
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jjivcn  rciiiiin.  No  rise  in  pressure  oceurreil.  Cutting;  oif  the  nerve 
control  of  the  vascular  system  did  not  check  the  action  of  rennin.  In 
conclusion  the  authors  say  that  the  action  of  rennin,  like  that  of  adren- 
alin, is  exerted  on  the  muscles  of  the  peripheral  vessels.  They  furtiier 
suggest  the  possible  significance  of  rennin  in  connection  with  the  higli 
arterial  tension  of  kidney  disease,  especially  with  the  sclerotic  type  of 
kidney. 

A  few  months  before  the  publication  of  the  above  paper  the  work  of 
Pearce  (Jour.  Exper.  Med.,  1909,  xi,  430)  upon  a  similar  problem 
appeared..  He  found,  rather  in  contradiction  to  Bingel  and  Strauss, 
that  injections  of  extracts  of  rabbits'  kidneys  caused  in  rabbits  a  very 
slight  rise  in  blood  pressure;  extracts  of  dogs'  kidneys  caused  in  dogs 
a  marked  fall  in  pressure;  while  extracts  of  cats'  kidneys  produced  in 
cats  a  decided  rise.  Thus,  each  animal  reacted  differently  to  injections 
of  extracts  of  kidneys  of  the  same  species.  It  was  found,  besides,  that 
each  animal  always  reacted  in  the  same  way  toward  kidney  extracts 
of  other  species.  Thus,  dog's  kidney  extracts  caused  a  slight  rise  of 
])ressure  in  rabbits,  while  rabbit's  kidney  extracts  produced  a  marked 
fall  of  pressure  when  injected  into  dogs.  The  extracts  of  kidneys 
which  are  the  seat  of  experimental  nephritis  do  not  differ  from  those  of 
normal  kidneys.  The  serum,  however,  from  dogs  and  rabbits  which 
are  the  subjects  of  experimental  uranium  and  chromate  nephritis  con- 
tains substances  which  cause  some  disturbance  in  blood  pressure, 
evidenced  either  by  a  rise  or  fall  when  injected  into  other  animals. 

The  Influence  of  Coronary  Disease  on  the  Heart  Muscle,  with  Especial 
Reference  to  Chronic  Aortitis.^ There  has  always  been  discussion  as 
to  whether  the  coronaries  were  true  end-arteries  or  whether  they  anasto- 
mosed. Even  after  I^anzer's  work  in  ISSO  arguments  were  still  advanced 
to  uphold  Cohnheim's  view  that  the  coronaries  are  end-arteries. 
\'ery  closely  dependent  upon  this  anatomical  point  is  the  relation 
of  coronary  disease  to  the  condition  of  the  heart  muscle,  and  vox  Red- 
wiTZ  {Virchow's  Archiv,  1909,  cxcvii.  Heft  3)  reports  a  series  of  IS 
carefully  studied  cases  to  show  that  heart  muscle  changes  are  rarely 
dependent  upon  disease  of  the  coronary  arteries.  As  an  introduction, 
von  Redwitz  describes  at  length  the  vessels  imder  discussion  from  an 
anatomical  standpoint,  and  presents  very  satisfactory  j^roof  by  means 
of  ligature  and  injection  exijcriments  that  there  is  a  free  anastomosis 
l)et\veen  the  right  and  left  coronary  system  and  the  vasa  vasorum  of  the 
aortic  bulb.  Following  this  the  work  of  Kolster  is  quoted  to  show  that 
sudden  blocking  of  a  small  branch  caused,  first,  coagulation  necrosis 
of  heart  muscle  cells,  and  later  a  typical  scar  formation  in  the  area  sup- 
plied by  the  plugged  branch.  The  resultant  condition  is  infarction, 
but  has  been  erroneously  called  myocarditis  and  grouped  with  that 
condition.  The  18  cases  could  be  divided,  anatomically  speaking, 
into  two  groups.  In  one  the  arterial  disease  was  almost  entirely  or 
entirely  confined  to  the  bull)  of  the  aorta,  and  affected  the  coronaries 
only  by  narrowing  or  closing  their  ostea.  In  the  other  group  of  cases 
the  coronary  arteries  themselves  were  the  seat  of  sclerotic  changes  of 
various  degree  and  extent.  Sections  taken  from  different  parts  of  the 
heart  muscle  almost  always  revealed  nmnerous  scar-like  masses  com- 
posed of  fibrous  tissue,  small,  round  cells,  and  often  larger  epithelial 
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cells.  Frequently  fatty  tlegeneration  involving  more  or  less  of  the 
organ  was  met  with.  But  in  only  three  cases  could  von  Kedwitz  note 
any  definite  relation  between  the  diseased  coronaries  and  the  distribu- 
tion of  the  scars.  For  example,  in  one  case  in  which  both  coronaries 
were  equally  diseased  there  were  muscle  changes  in  the  region  of  the 
left  apex  only";  in  another,  one  coronary  was  comi)letely  blocked  and  the 
scars  in  the  musculature  were  found  distributed  through  the  whole 
heart;  in  still  others  with  advanced  coronary  disease  there  were  no 
muscle  changes.  But  it  is  interesting  to  note  that  in  this  last  group 
a  widely  dilated  epicardial  capillary  network  continuous  over  the  base 
of  the  aorta  bespoke  the  activity  of  the  auxiliary  collateral  circulation. 
The  scars  in  the  three  cases,  which  were  evidently  due  to  closure  of  a 
small  branch,  von  Redwitz  believes  to  have  been  caused  in  the  manner 
described  by  Kolster.  To  explain  the  pathogenesis  of  the  myocardial 
changes  in  the  absence  of  sufficient  cause  by  coronary  disease  von 
Redwitz  advances  the  following  argument:  A  review  of  the  other 
pathological  conditions  present  in  his  18  cases  shows  that  9  had  marked 
valvular  disease,  2  had  aneurysm,  3  nephritis,  and  the  remaining  4 
advanced  general  arterial  sclerosis.  In  other  words,  the  myocardial 
changes  were  found  in  hearts  Avhich  during  life  had  been  subjected  to 
an  undue  amount  of  \\'ork,  or  had  been  injured  by  rheumatism. 


Protozoa  in  the  Blood  in  Typhus  Fever. — Kko.mpecher,  Goi.dzieher, 
and  Argyan  {Zenf.  f.  Bali.,  1909,  1,  619)  had  an  opportunity  during 
an  epidemic  of  typhus  fever  in  Budapest  to  study  48  cases  during  life. 
In  the  blood  of  all  of  these  patients  structures  which  simulated  parasites 
were  found.  These  bodies  were  present  both  inside  the  red  blood 
corpuscles  and  free  in  the  plasma.  They  were  very  scarce  and  could 
only  be  demonstrated  by  the  Giemsa  stain.  Three  types  of  structure 
are  described,  but  in  general  these  types  were  similar  and  consisted 
of  a  pale  blue  ground  work  containing  red  chromatin  bodies.  Although 
they  were  found  in  very  small  munbers,  they  could  be  seen  constantly 
in  daily  examinations  of  the  blood  of  patients  during  the  illness.  In  the 
fatal  cases  at  autopsy  these  same  structures  were  seen  in  smears  from  the 
bone  marrow  and  spleen,  but  in  no  other  situation.  They  could  not 
be  demonstrated  in  sections.  They  resembled  in  fonn  more  closely 
piroplasma  than  malarial  parasites.  The  authors  believe  that  they 
can  exclude  the  possibility  of  these  bodies  being  artefacts  from  a  pre- 
cipitate or  stain,  blood  platelets,  nuclear  products,  or  the  metachromatic 
substances  of  red  cells,  and  consider  them  parasites  connected  in  some 
way  with  the  disease. 
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ORIGIXAL  ARTICLES. 

CONGENITAL  SINGLE  KIDNEY,  WITH  THE  REPORT  OF  A  CASE; 

THE  PRACTICAL  SIGNIFICANCE  OF  THE  CONDITION, 

WITH  STATISTICS.* 

By  J.uies  M.  Anders,  M.D.,  LI>.D., 

PROFESSOR     OF     MEDICINE     AND     CLINICAL    MEDICINE     IN    THE     MEDICO-CHIHURGICAL    COLLEGE, 

PHILADELPHIA. 

The  subject  of  "single  kidney"  is  admittedly  of  considerable 
surgical  and  anatomical  importance,  but  it  is  also  one  of  decided 
interest  to  the  internist  and  pathologist.  The  condition  was 
known  to  and  imperfectly  described  by  some  of  the  early  writers, 
more  particularly  Vesalius  and  Eustachius.  Various  classifica- 
tions of  "unsymmetrical  kidney"  have  been  proposed — first  by 
Morgagni  in  1769,  and  later  by  Rokitansky,  ]\Iorris,  and  other 
writers.  These  have,  as  a  rule,  included  cases  in  which  one  kidney 
is  merely  atrophied  as  the  result  of  disease,  or  undeveloped,  and 
also  the  instances  due  to  a  fusion  of  the  two  organs.  I  have,  how- 
ever, discussed  here  only  cases  in  which  one  kidney  is  entirely  and 
congenitally  absent.  All  those  instances  in  which  any  rudiments 
or  remnants  of  renal  structure  were  detectable  in  the  situation  of 
the  kidney  have  been  omitted  from  consideration. 

As  regards  the  frequency  of  occurrence  of  the  condition,  there  is 
marked  diversity  of  opinion  among  writers.  According  to  Mac- 
Donald  Brown,^  cases  of  single  kidney  are  exceedingly  rare.  For 
example,  in  nearly  12,000  autopsies  made  in  the  various  London 
iiospitals  prior  to  1893,  only  3  cases  were  found.     He  continues: 

*  Read  at  a  meeting  of  the  College  of  Physicians  of  Philadelphia,  December  1,  1909;  and  in 
a  modified  form  at  a  meeting  of  the  Luzerne  County  Medical  Society,  Wilkes-Barre,  Pa., 
November  24,  1909. 
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■'Indeed,  only  slighdy  over  100  cases  have  been  recorded  altogether, 
and  even  many  of  these  were  doubtfully  true  'single  kidney.'" 
Morris"  observed  but  2  cases  in  8069  cadavers,  Sangalli^  3  cases  in 
5348  necropsies,  jMenzies*  2  cases  in  1790  sections,  Petersen  1  case 
in  1500,  Camargo-'  2  cases  in  3000,  Owtschinniskow"  1  in  3800, 
^^^lite  and  INIartin  (quoting  Mawkiewiez^)  1  in  3992,  and  Rootes^ 
1  instance  in  600  autopsies.  Ballowitz®  prosected  617  bodies  (of 
which  121  were  females),  and  found  1  example  of  "single  kidney" 
associated  with  defective  development  of  the  genitalia  of  the  same 
side.  He  also  observed  2  additional  cases  through  the  courtesy  of 
his  colleagues.  Preindelsberger'"  found  2  instances  of  "single  kid- 
ney" in  1344  sections,  Reinfelder,"  in  the  Munich  Pathological  In- 
stitute, met  with  1  case  in  400  autopsies,  and  AYinter's^-  statistics 
show  13  cases  out  of  32,415  sections.  Heiner^^  (through  the  courtesy 
of  Dr.  Sternberg)  presents  the  figures  of  the  Prosector  at  Brunn. 
Out  of  8853  sections,  from  1895  to  1905,  3  cases  of  asymmetrical 
kidney  were  found.  Again,  of  2145  sections,  from  1906  to  February, 
1908,  two  subjects  showed  total  absence  of  one  kidney. 

Among  American  authors,  I  find  Weir^*  contending  that  single 
kidney  occurs  only  once  in  5000  subjects,,  and  Guiteras^^  found,  on 
analyzing  a  table  of  15,904  autopsies,  that  in  four  cadavers  there  was 
absence  of  one  kidney,  that  is,  complete  absence  of  one  organ  in 
about  4000  instances.  Says  Dennis, ^"^  according  to  available  statis- 
tics, complete  absence  or  extreme  atrophy  of  one  kidney  is  found 
once  in  2650  cases.  The  statistics  obtained  from  the  records  of 
routine  postmortem  work  in  certain  leading  hospitals  of  Phila- 
delphia give  somewhat  similar  results.  For  example,  at  the  Penn- 
sylvania Hospital  1  case  was  met  with  in  1250  postmortems;  in 
(iOO  necropsies  conducted  at  the  Protestant  Episcopal  Hospital  by 
Dr.  William  Egbert  Robertson  no  case  of  the  sort  was  encountered. 
Dr.  C.  Y.  White  informs  me  that  he  has  not  met  with  a  single  case 
of  c()m])lete  absence  of  one  kidney  in  a  personal  ex])eiien('e  covering 
ISOO  autopsies.  On  the  other  hand,  the  records  of  the  Philadelphia 
Hospital  furnish  8  cases  out  of  a  total  of  6240  autopsies  (see  table). 

]\Ioore"  (in  1898)  found,  in  averaging  certain  previous  statistics 
that  the  "expectation"  of  "unsynutictrical  kidney"  was  about  1  in 
2400  autopsies.  The  aggregate  of  the  foregoing  figures,  together 
with  those  accessible  anu)ng  th(>  liosj)itals  of  Philadelphia,  at  the 
present  writing,  or  a  grand  total  of  92,(590  postmortems,  gives  a 
ratio  of  1  in  1817  auto|)sies. 

The  pivcise  mnnber  of  cases  of  congenital  single  kidney  recorded 
in  literature,  answering  to  the  definition  given  above,  remains  some- 
what in  donl)t  on  account  of  the  vague  character  of  the  imports  of 
some  (if  tlic  «arlicr  writers.  Hallowitz,**  in  1895,  collected  from 
the  literature  210  cases,  which,  in  addition  to  3  observed  by  liim- 
s(>lf,  gave  a  total  of  213  casivs.  Moore,  in  1898.  |)nblishe(l  12 
additional   references,  jmd   tlnis  brought  the  total  number  up  to  225 
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cases  ill  that  year.*  The  two  writers  hist  cited  (like  mvselt')  aimed 
to  exclude  those  instances  of  "  unsynimetrical  kichiey"  in  which  the 
organ  was  much  wasted  as  the  result  of  disease  processes,  was  unde- 
veloped, and  those  resulting  from  fusion  of  the  kidneys.  Radasch/^ 
in  190S,  wrote:  "If  we  accept  240  cases  up  to  the  appearance  of 
Ballowitz's  paper,  then  at  least  lo  more  must  be  added,  making  a 
total  of  at  least  255." 

I  have  endeavored  to  collect  the  cases  of  genuine  "single  kidney" 
to  be  found  in  the  literature  since  the  publication  of  Moore's  article 
in  1898  (a  considerable  number  having  escaped  the  scrutiny  of  more 
recent  writers),  together  with  a  few  scattered  earlier  cases,  with  a 
view  to  showing  the  grand  total  of  all  recorded  instances  of  the  con- 
dition to  date.  With  the  kind  aid  of  my  associate,  Dr.  H.  I^eon 
Jameson,  I  have  found  in  accessiljle  literature  and  the  autopsy  rec- 
ords of  certain  Philadelphia  hospitals  no  less  than  61  genuine  cases, 
making  the  sura  total  to  date  286  cases.  These  are  reasonably 
accurate  figures,  and  in  future  the  number  of  cases  belonging  to  this 
category  need  not  remain  in  doul)t,  since  the  reports  will  doubtless 
be  far  less  ambiguous  than  those  of  the  earlier  writers.  I  consider 
it  to  be  a  matter  of  considerable  importance  to  have  secured  statis- 
tics, the  results  of  an  analysis  of  which  point  to  definite  conclusions, 
both  as  regards  the  question  of  "expectation"  and  that  of  the 
pathological  and  practical  bearings  of  "single  kidney."  A  consider- 
ation of  the  figures  given  in  the  accompanying  ta!)le,  in  which  61 
instances  of  the  condition  are  detailed,  will  show  interesting  results. 
Before  attempting  an  analysis  of  the  tabulated  list  of  cases,  how- 
ever, I  shall  give  the  notes  of  a  case  personally  observed,  together 
with  various  conclusions  to  which  they  point: 

W.  B.,  aged  sixty-four  years,  a  varnisher,  a  native  of  England, 
weighing  160  pounds,  and  five  feet  eight  inches  in  height,  was 
admitted  to  the  ^Nledico-Chirurgical  Hospital  April  10,  1909.  The 
family  history  was  good,  except  that  his  father  died,  at  sixty-four 
years  of  age,  of  Bright's  disease,  and  one  brother  at  the  age  of 
sixteen,  suddenly,  but  of  unknown  cause. 

The  patient  had  had  all  of  the  commoner  childhood's  diseases, 
including  scarlatina;  subsecpiently  he  contimied  well  until  eight  (^r 
nine  years  ago,  when  rheumatism  develojx'd;  it  was  of  a  subacute 
type  and  did  not  confine  the  patient  to  bed;  he  has  had  several  re- 
currences of  a  similar  nature  during  the  past  eight  years.  Last  July 
one  year  ago,  while  working  at  his  trade,  his  right  arm,  from  elbow 
to  finger  tips,  particularly  on  the  ulnar  side,  as  well  as  his  right  leg, 
from  the  knee  down  to  the  toes,  manifested  a  sense  of  numbness, 
which,  however,  passed  away  in  the  course  of  fifteen  mimites.  Last 
July  he  had  a  similar  attack,  which  left  his  hand  in  a  drawn  or  par- 
tially clo.sed  condition;  it  is  now  straightened  out,  except  that  his 
middle  finger  is  still  distinctly  contracted. 

*  Tliis  writer  actually  published  1.3  references,  but  one  was  a  report  of  a  liorsf shoe  kidney, 
hence  omitted. 
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Reporter 


Age       ■§  a 

and       IE  S        L'reter 

sex        ^-3 


DarbyM 

Isaacs^! 

Turner- 


60  yrs. ;    Left 

female 
3  mos.;     Left 

male 


Past  Left 

,   middle 
I   life; 
female 
Wier»  ilale         Left 


Ingals2* 


Middle    Right 
aged; 
male 

Right 


Absent 


Absent 

Lower    end 
dwindled 
for  4  in. 


Fen by  and 

Walker25 
Peabody-8   i21  jts.;     Left 
female 


Absent 


Peabody^^     61  >ts.; 
male 


Right       Absent 


Churches 


ChurchM 
Ebstein» 


Smithso 
Hand« 


45  >Ts.; 
'    female 


65  yrs.; 

male 
21  yrs.; 

female 
33  yrs.; 

male 


Murray^       g  yrs.; 
male 


Lohsse*" 


IsraeF' 


Bauei^» 


Adult; 
male 

52  >Ts.; 
male 

22  yrs.; 
male 


Francois- 
Dai  nville-* 

Beaufume    47  yrs.; 
and  male 

Carron" 


Left 

Left 
Right 

Left 
Right 

Right 


Left 
Right 
Left 

Right 


Absent 

Absent 

Absent 
Absent 

Absent 
Absent 
Absent 


Right!     Absent 


Renal 

artery 

and  vein 

Corre- 
sponding 
suprarenal 

Absent 

Abseat 

Present 

Absent 

Present 

T  w  o 

right 
arteries. 

Present 

none  on 
left 
Two  ren- 
al arter- 

Present; 
normal 

i  e  s    to 
left  kid- 

n  e  y; 
none  on 
right 
Absent 

Condition  of 
genitalia 


Condition  of  existing  kidney 
as  to  size,  shape,  position, 
and  lesions  present. 


Kidney  healthy;  carcinoma  of 

bladder  and  lungs. 
About    twice     natural     size, 
2H  X  l?i  X  IK  in.;    lobula- 
tion characteristic  of  infan- 
tile   kidney;     healthy;     de- 
ceased of  pneumonia. 
Present    L'terus  unicor-  Not  hypertrophied;  no  lesion, 
nus 


drams; 


Enlarged.     5    oz., 
normal,  healthy. 

Normal  size,  roughened  sur- 
face, pale  and  hard,  cortical 

I   substance   thick;    contained 
two  cysts. 

Enlarged,  weighing  914  oz. 


Uterus     bicor-  Normal      situation,      double 
nate;    right,  normal  size, 
side     betterj 
developed        , 


Normal 


Double  usual  size,  capsule  of 
Bowman  thick;  interstitial 
inflammation;  small  hemor- 
rhagic infarction. 


Present 


Two 
small 
ve  s  se  1  s 
from 
bi  furca- 
tion of 
aorta 


Very  small,  not  larger  than  a 
large  hen's  egg  and  shaped 
much  like  one;  shows  inter- 
stitial nephritis. 
Verj-  large   and  healthy;  de- 
ceased of  gastric  carcinoma. 
Right  cornu  of  Chronic  pyelitis  and   chronic 
uterus  absent'   interstitial  nephritis. 

Enlarged,    weighing    a    little 

more  than  7/^  oz. 

iCompensatory     hypertrophy; 

patient  had  lumbo-sacral 
meningocele. 
Large  kidney,  dilated  pehns; 
impaction  of  ureter  with 
calculus;  situated  in  hollow 
of  sacrum  behind  bladder, 
more  to  left  than  right. 


....  Considerably    hypertrophied, 

otherwise    shows  no  patho- 
'  logical  change. 

.\  rtery       Testicle  2  cm.  Enlarged,    12  cm.  x  8  cin.  x 

absent  long;      is     in    6)^  cm.;  in  normal  position. 

'  pelvis  ; 

Present,  Present  Left  vas  defer- Slightly  enlarged,  weight  190 
and  nor-  ens  and  semi-,  gms.;  normal  position  and 
mal  nal   v  e  s  i  c  1  el  form, 

absent  I 


but 
V  e  r  y 
small; 
vein  ab- 
sent 


Right   ab- 
sent: left 
weighed 
9.gms. 


Very  large,  weighing  430  gms.; 

surface  lobulated,  somewhat 
'   congested. 
Right    testicle  Weighs   250  gms.,    structure 
small  but  ap-    unaltered;  normal  situation; 
pears    sound;    associated  with  total  inver- 
left  in  ingui-    sion  of  the  viscera, 
pal  canal  and 
i  8     markedly 
atrophied 
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31' 


Age        -  = 
Reporter        and        IH  k         I  reter 
sex       ^  -~ 


Guiteras^ 
(Case  I) 


Guiteras'* 
(Case  II) 


21  yrs.;  Right 
male    I 


30  yrs.;   Right 
male 


Renal  Corre- 

artery      spending 

and  vein  suprarenal 


Condition  of    Condition  of  existing  kidney 
genitalia  *^i?  ^.•^«-  shape    position, 

"  and  lesions  present. 


Absent 


Absent 


Guiteras^ 
(Case  III) 


Wilson3» 
(Vawford+' 


2o  yrs.; 
male 


Left  I     Absent 


Absent 


55  yrs.;  I    ...    Two    ure- 
female  ters    from 

'  kidney 

62  >Ts.;  Right      Absent 
female  I 


N'elson"        20  jts. ;   Right  Present 


Brinkman''- 
Winter*" 

Edington" 

Moore-*' 
Moore<4 


female 


Adult; 
male 


21  >TS.; 
male 


Left 


354  inches 
long  ; 
closed     at 
upper  end 
Absent 


Left  8  cm.  long: 
occluded 
above 


Both  pres- 
ent and 
enlarged, 
es  p  e  e  i- 
ally  right 
Absent 


Present 


\2  days;    Right 
:    male 


35  yrs.;  Right' 
male  I 


Absent 


Absent  (Present 
and  nor- 
mal 


Absent    Absent; 
left  pres- 
ent    and 
normal 
50  yrs. ;    Left   Absent;  Ab sent;  Absent; 

male  i  right   nor-    right    right 

;  '  mal  normal      normal 


Mori* 
Robinson" 

88  yrs.; 
male 

Left 
Left 

Absent 
Absent 

Artery 
absent 

Horrand** 

7^2  nios 
male 

Right 

Prese  nt; 
crossed 
median 
line      and 
joined  left 
before  en- 
tering left 
ureter; 

Absent 

Viannay 
and 
Cotte« 

60  >Ts.; 
male 

Right 

was      per- 
meable 
Absent 

Absent 

. 5x3x2>^  in.;  lobulated,  had 

but  one  pelvis;  showed  evi- 
dence of  tuberculosis  and 
nephritis. 

7>^  X  4  X  2>^  in.;  not  dis- 
tinctly lobulated,  but  some- 
what irregular  on  surface; 
normal  position;  acute  par- 
enchymatous nephritis. 

4x2^2x2  in.;  five  or  6  irreg- 
ular elevations  on  its  surface; 
somewhat  lobulated;    single 
pelvis;     chronic    interstitial 
nephritis. 
Some     malfor-  Great  size;  no  lesions, 
mation     of 
uterus               i 

"Large  white"  kidney;  cica- 
trix in  lower  pole,  result  of 
previous  tumor  growth  (died 
in  coma). 
Normal         Relation  of  vessels  normal. 


Left     testicle  Decidedly  enlarged;  lfi.5.x7.5 
and    epididy-    x  5.5  cm. 
mis  small 

Normal        One  large  and  numerous  little 
cysts;    little   normal  kidney 
structure    remaining;    death 
due  to  nephrectomy. 
Right  vas  and  Good  size.  5  .x  3  x  2  cm.;  nor- 
epi  dirty  mi  s^   mal   shape,  though    marked 
small  I   lobulation;    normal   position 

shows  cloudy  swelling;  atre- 
sia anus  and  hare  lip. 
Normal         Considerably     enlarged,    285 
grams;   normal  position. 


Absence    of 'Much    enlarged,    480    grams; 

genital   appa-|   marked     lobulation,     other- 

ratus   on    left     wise  normal  in  shape;    nor- 

side  mal    position;     patient    had 

diabetes  and  gangrene;  died 

of  pneumonia. 

'Large,  16  x  6  cm. 


Compensatory     hypertrophy, 

being   one-third   excessively 

ideveloped;   normal  shape. 


Present    Right    testicle 
found    in   in 
I  guinal  canal 


Lobulated  and  hypertrophied. 


Both  pres-  Absence    of  Compensatory     hypertrophy, 
ent  right  vas  def-    250  gms.;   normal  situation, 

erens     and 

;  vesicula  semi- 
nales  and  cor- 
responding 
ejaculatory 
duct:     right 

I  testicle  small; 

i   right    lobe   of' 

! prostate 
somewhat 

I  smaller 
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Reporter 


Delearde*  Young 
infant 

HoUopeau^  50  yrs. ; 
male 


Mansou52       59  yrs.; 

male 
Codina*^        80  yrs. 


I?ight 


'Right 


Sclieuer'* 
(Case  I) 

Scheuer^ 
(Case  II) 


Scheuer** 
(Case  III) 


Scheuer^^ 
(Case  IV) 

Broek^s 


Renal    |     Corre- 

artery      sponding 

and  vein  suprarenal 


Sj^jTs. ;   Left       Absent        Absent 

female 

60  yrs.;   Right  P  r  e  se  n  t;  A  r  t  er  y 
male  and      per-    absent 

meable  for 
1?4    cm., 
ot  h  erwise 
absent 
26  yrs.;   Righti     Absent        Absent 
female 


r>,  „  i;t;«„  „f    Condition  of  existing  kidney 
Condition  of  :     ^^  ^,,  ^i^g_  shape,  position, 

and  lesions  present. 


genitalia 


Present 
and  ap- 
parently 1 
normal     ' 


Present 

Present; 
normal 
size  and 
situation 


Normal 
Normal 


Normal     situation;     a    little 
larger  than. normal. 


Large,  weight  9oz.;  no  patho- 
logical change. 

Abnormal  form  and  situation; 
kidney  showed  changes  of 
chronic  nephritis. 

Kidney  showed  amyloid 
change. 

Very  much  enlarged;  on  sec- 
tion, cortex  found  to  be 
thickened;  capsule  stripped 
easily. 


19  day.-^ 


Adult; 
male 


Right 
Right 


Absent     l      .... 

Absent      Artery 
present; 
vein 
absent 


Diamantis*  60  yrs.;    Left, 
male  i 

.lacquin         57  yrs.;   Right 
and  female 

MarquezS? 

Schmidt^     64  yrs.,   Right 
male 


Absent 


Absent 


Absent 


Artery 
absent 


Absent 


Present    Right    o  va  ry  Enlarged.   15  cm.   long;    cap- 
missing;      bi-    sule  adherent ;  numerous  ab- 
cornate     ute-    scesses  of  kidney,  ureter,  and 
rus,      septum     bladder, 
extending 
into  bladder 
Pre.sent    Atresia  of  ure-  Much  enlarged,  partly  due  to 
thra  and  anus    liyperplasia    and    partly    to 
hypertrophy. 
Present    Absence  of  tes-  Increased   in  size,  15  x  8  x  4 
tide,  vas  def-    cm.;  normal  position, 
erens     and 
seminal    vesi- 
cle; right  lobe 
of   prostate 
atrophied 

Present  160  gms 

and  nor-  regular, 

mal 

Abs  e  n  t;  Lateral   ver- Weight  .300  gms.;  lobulated; 
left     hy-'  sion  normal  position;  evidence  of 


surface  smooth  and 


perc  y  s- 

tic 

Present 


liciner^' 


McCriic'" 


40  yrs. ; 
male 


Left        .\b.sen( 


49  yrs.;     Left 
female 


Absent 


Absent 


Present 


chronic  nephritis. 

Right    testicle  Shows  enlargement,  15  x  6V4' 
and    epididy-    cm.;     normal    situation;    no 
mis     smaller;    histological  change, 
riglit   seminal 
vesicle    en- 
larged and  is 
seat  of  round 
and     spindle- 
cell    infiltra- 
tion; no  sper- 
matozoa pres- 
ent 

Tail  of  ppidid- Slight  increase  in  size  due  to 
>inis,  vas  def-    compensator.v  h.vpertrophy; 
:70  gms.;   normal   form  and 
it  nation. 


I   erens,  seminal 

vesicles  antl 
I  ejaculatory 
I  ducts  missing 
I  on  right  side; 
I  otherwise 
'  normal 
Left     ov  a  r  y.  Larger;  normal  position 

tube,    liroad 

ligament  and 
I  left  half  of 
I  uterus  absenti 
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Age 

"o  s 

Reporter 

and 

rtSf 

Ureter 

sex 

^■i 

ReadueM 

17mos.; 
male 

Left 

Absent 

Orhi)^nn«2 

31  >Ts.; 

Left 

Could    be 

mule 

traced  up- 
ward from 
bladder 
for  a   few 
inches; 
enlarged 

Mackie« 

9  mos.; 

Left 

(Case  I) 

male 

Mackie« 

7  mos.; 

Left 

Absent 

(Case  II) 

male 

Mackie^ 

44  yrs. ; 

Left 

Absent 

(Case  III) 

male 

MackieW 

34  vrs.; 

Right 

Absent 

(Case  IV) 

female 

Renal         Corre- 

artery      spending 

and  vein  suprarenal 


Present; 
in  nor- 
mal po- 
s  i  t  i  o  n 
and  form 

Present; 
ni  e  a  s- 
ured  2 14 
■mlH  in. 
and  was 
flattened; 
right  like 
left 


Absent       Absent 


Mackie*' 
(Case  V) 


Mackie"*' 
(Case  VI) 


Mackie*' 
(Case  VII) 


Mackie^^ 
(Case  VIII) 


Hagner^* 

Guthrie 
and 
Wilson« 


Anders 


53jTs.;    Right  Exists     for 


male 


49  yrs.; 
male 


63  yrs.; 
male 


Left 


most  part 
as  fibrous 
cord;  pat- 
ulous for 
4cm.  from 
bladder 
Absent 


Absent       Absent 


Normal 


Absent       Normal 


Condition  of 
genitalia 


Normal 


Both  ovaries 
are  fibroid; 
small  fibroid 
nodules  in 
broad  liga- 
ment 


Condition  of  existing  kidney 
as  to  size,  shape,  position, 
and  lesions  present. 


Enormous  compensatory  hy- 
pertrophy; 6!4  X  5  X  4  cm.; 
weight  85  gms.  (normal  40- 
45  gms.);  globular  shape;  no 
macroscopic  lesions. 

No  note  of  vessels;  kidney 
7%  X  2V^  in.;  chronic  inter- 
stitial nephritis. 


Weighed  298  gms.  and  showed 
fatty  ciiange. 

Twice  normal  size,  normal 
shape. 

Large,  soft;  shows  tubercular 
disease. 

185  gms.;  .shows  foetal  lobu- 
lation, is  ellipsoidal;  shows 
some  fibroid  and  fatty 
change. 


Right      Absent 


Both 
absent 


40  yrs.;    Left 
female 


40  yrs.,   Right 

female 
30  yrs.;    Left 

female 


Absent 


Present; 
enlarged 
and  soft- 
ened 
Present 


Absent        Absent       Absent 
Absent  ....      ,      


<;4  >Ts.;    Left 
male 


Absent 


Absent 


Left    all- 
sent; 
right  hy- 
pertro- 
phied 


Very  much  enlarged,  marked 
lobulation;  shows  changes 
of  chronic  nephritis. 


11.5  X  5  X  3.5  cm.;  distinct 
foetal  lobulations;  evidence 
of  chronic  nephritis. 

Usually  thick;  13.5  x  4.5  x 
4.5  cm.;  shows  chronic  inter- 
stitial change  with  anemic 
infarct. 

16  cm.  in  length;  pushed 
upward  and  forward  and  is 
firmly  adherent  to  under 
surface  of  liver  and  dia- 
phragm; shows  extensive 
chronic  diffuse  nephritis. 

Kidney  large,  pyonephrosis. 


Left      tube,  Diagram     shows      remaining 
broad    liga-    kidney  in    normal    position: 
ment      a  n  tl    size    and    condition  not   de- 
ovary  absent ;     scribed. 
j   cervi.x  closed; 
I  hematometra; 
\  lower   end  of 
I   vagina    ab- 
1   sent ;       coitus 
through     ure- 
tlira 

Normal         Hypertrophied;     weight    240 

gms.;     surface  lobulated,   in 

normal    situation;    evidence 

of      chronic      interstitial 

.  nepliritis. 


Tlie  patient  i.s  married,  ha.s  three  cliilclreii,  and  up  until  tliree 
years  ago  he  was  a  hard  drinker,  using  on  the  average  al)()ut  a 
quart  of  whiskey  and  four  or  five  pints  of  beer  daily;  otherwise, 
the  social  history  is  without  significance. 

The  pre.sent  illness  began  in  October,  1908,  at  which  time  he 
noticed  .shortness  of  breath  and  pain  across  his  chest  upon  exertion; 
he  was  easily  e.xhausted,  and  complained  of  being  constantly  tired. 
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Out  of  the  left  eye  objects  appeared  black,  and  about  this  time  he 
was  compelled  to  quit  work  on  account  of  weakness  and  a  feeling 
of  exhaustion.  During  the  previous  month,  and  even  subsequently, 
he  passed  large  quantities  of  urine  (about  one  gallon  per  day).  In 
March,  he  had  suffocating  attacks,  especially  at  night,  and  went  to 
the  Johns  Hopkins  Hospital  as  a  patient.  Here  he  was  told  that  he 
had  kidney  and  heart  disease,  and  remained  about  five  weeks. 

Physical  examination  revealed  a  middle-aged  white  male,  con- 
scious, rational,  though  with  tendency  to  stupor,  falling  asleep  dur- 
ing examination;  the  skin  was  livid,  being  especially  cyanosed  over 
the  extremities;  mucous  membranes  also  cyanotic;  marked  oedema 
of  the  ankles  and  feet,  with  slight  wrist-drop  of  right  arm;  head 
and  eyes  normal,  but  nose  cyanosed  and  cutaneous  veins  engorged; 
no  teeth  in  upper  jaw  and  only  a  few  in  lower;  gums  showed  marked 
pyorrhoea  in  lower  jaw,  but  no  blue  line. 

The  chest  was  emphysematous  in  type,  and  the  respirations  were 
markedly  labored.  The  heart's  apex  beat  was  displaced  outward; 
the  impulse  was  short  and  weak.  The  right  border  of  cardiac  dulness 
was  about  1  cm.  beyond  the  right  sternal  edge  and  the  left  1  cm. 
to  left  of  the  midclavicular  line.  The  upper  border  was  on  a  level 
with  the  third  rib.  Auscultation  revealed  a  feeble  first  soimd,  a 
soft  systolic  whiff  at  apex,  with  slight  accentuation  of  second  pul- 
monic sound  (relative  insufficiency).  There  was  some  abdominal 
distention,  but  no  ascites.     Liver  and  spleen  were  slightly  engorged. 

On  admission,  the  amount  of  urine  was  abnormally  small,  but 
after  rest  in  bed,  the  use  of  saline  laxatives  and  nitroglycerin,  alter- 
nated with  tincture  of  convallaria  and  digitalis,  the  urinary  secre- 
tion increased  to  64  ounces,  while  it  again  decreased  during  the  last 
few  days  of  life.  The  pulse  was  rapid,  and  toward  the  close  of  life 
compressible,  while  the  respirations  ranged  abnormally  high,  par- 
ticularly during  the  last  four  days.  The  temperatm-e,  which  had 
been  constantly  at  a  subnormal  level  until  four  days  prior  to  deatli, 
also  became  decidedly  elevated,  touching  104.0°  at  the  time  of 
demise.  The  physical  signs  of  broncho{)neumonia  were  present 
during  the  same  period.  Repeated  urine  analyses  gave  the  presence 
of  a  heavy  ring  of  albumin  and  numerous  bi'oad  granular  casts  on 
microscopic  examination;  specific  gravity,  1015  to  1019.  The  blood 
j>ressure  in  the  recumbent  posture  was,  systolic  1()S,  and  diastolic 
1.38  nun.  Ilg.;  during  his  stay  in  the  hospital  the  blood  ])ressure, 
however,  declined  considerably. 

The  ophthalmoscopic  examination,  made  by  Dr.  L.  Webster  Fox, 
gave  this  result:  ^Nledia  clear;  optic  neuritis  with  marked  oedema 
of  the  retina,  extending  back  to  the  e(|uator.  The  heads  of  the 
optic  nerves  conij)l('tcly  buried,  and  outlines  of  arteries  and  veins 
((uite  obscured.  Stria-  of  hemorrhages  extending  com])letely 
around    the   optic  nt'ive  entrances;  apex  of  the  swellings  at   least 
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nine  to  ten  diopters  in  height.  The  oj)hthahno.sc'opic  picture  is 
that  of  a  most  pronounced  case  of  albuminuric  retinitis. 

The  patient  was  sleepless  and  decidedly  breathless  in  paroxysms 
at  night.  Prior  to  the  fatal  termination,  which  occurred  April  24, 
numerous  subcrepitant  and  moist  bubbling  rales  were  audible  over 
bases  of  the  lunjjs. 

The  autopsy  was  made  two  and  one-half  hours  after  death.  No 
rigor  mortis;  body  still  warm  to  the  feel.  Lungs  oedematous; 
pleural  adhesion  on  both  sides  (no  free  fluid);  three  small  areas  of 


Fig.    ] . — The  kidney   (reduced  to  three-fourths  of  its  actual  size) .     .1 ,  enlarged   renal 
artery;  B,  attempt  at  lobulation;  C,  small  retention  cyst;  D,  reflected  capsule. 

consolidation  were  found — one  in  left  apex,  another  in  the  lower 
lolje  of  left  lung,  and  still  another  in  the  middle  lobe  of  the  right 
lung.  These  presented  the  characteristic  appearances  observed 
in  bronchopneumonia.  Heart  showed  general  hypertrophy,  with 
considerable  secondary  dilatation  (relative  incompetence);  weight, 
515  grams;  valves  showed  no  pathological  changes,  except  slight 
thickening  of  the  mitral  segments.  The  liver  was  slightly  enlarged 
and  cirrhotic ;  gall-bladder  normal ;  spleen,  apparently  normal  ; 
stomach  and  colon,  normal  in  size  and  position. 

Kidneys.     The  left  kidney,  renal  artery  and  vein,  as  well   as 
ureter,   were   entirely   absent;  also    the   left   suprarenal    body   and 
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artery  could  not  be  found.  The  right  or  existing  .suprarenal  l)0(ly 
was  somewhat  hypertrophied.  It  was  observed  that  the  right  renal 
artery  was  somewhat  enlarged,  and  bifurcated  just  before  entering 
the  existing  kidney.  The  remaining  kidney  (Figs.  1  and  2)  was 
present  in  the  normal  position  and  much  enlarged,  weighing  240 
grams  (8  ounces);  it  presented  a  somewhat  lobulated  appearance, 
^lacroscopically,  it  showed  evidence  of  interstitial  nephritis.  The 
ureter  on  the  right  side  was  also  slightly  increased  in  diameter,  and 
on  tracing  it  downward  was  found  to  enter  the  bladder  in  the  normal 


Fig.  2. — Longitudinal  section  of  the  kidney,  showing  a  tliick,  soniewliat  irregular  cortex 
and  absence  of  the  section  removed  for  microscopic  study  (reduced  to  three-fourths  of 
actual  size). 

situation.  On  the  opposite  side  no  indication  of  ureteral  orifice  was 
noted.  The  pelvis  of  the  existing  kidney,  while  ju-oportioiKitely 
increased  in  size,  did  not  show  the  faintest  evidence  of  an  attenijit  at 
du|)lication.  The  genitalia  on  the  side  of  the  absent  kidney  siiowed 
nothing  abnormal.     The  prostate  gland  was  not  investigated. 

Dr.  K.  A.  Case,  the  pathologist,  reports  on  the  existing  kidney 
as  follows:  Marro-sropirallif,  the  capsule  strips  with  some  difficulty, 
leaving  a  granular  surface,  with  one  retention  cyst,  about  'A  mm. 
in  diameter.  The  cortex  is  not  thinned,  as  in  tyj)ical  interstitial 
Mc|)hi'itis,  but  iis  the  man  only  had  one  kidney,  this  fact,  ;iiid  also  the 
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massive  size  of  the  organ,  are  probably  thus  exphiined.  The  cortex 
is  only  a  bit  irregular  in  thickness.  Microscopically,  the  glomeruli 
show  varying  changes.  Some  are  larger  than  normal,  with  no 
pathological  lesion  save  a  congestion  of  the  capillaries  of  the  tuft. 
Others  are  shrunken;  still  others  converted  into  hyaline  masses 
surrounded  by  connective  tissue.  In  some  the  ]\Ialpighian  tuft 
has  shrunken,  leaving  an  appreciable  space  in  Bowman's  capsule. 
In  some  of  the  capsules  of  Bowman  granular  debris  is  to  be  seen, 
while  others  show  marked  thickening,  due  to  the  proliferation  of 
connective  tissue  about  them.  The  convoluted  tubules  show 
parenchymatous  degeneration.  The  epithelial  cells  are  swollen, 
very  granular,  outline  between  them  intlistinct,  and  the  nucleus 
stains  poorly.  In  the  lumen  of  the  tubules  there  is  considerable 
granular  material.  The  straight  collecting  tubules  show  less  paren- 
chymatous change,  and  many  closely  approximate  the  normal. 
The  interstitial  connective  tissue  is  markedly  increased,  being  espe- 
cially marked  about  the  glomerules,  but  also  evident  about  the 
tubules.  There  is  also  thickening  of  the  arterial  walls.  In  the 
interstitial  tissue  of  the  cortex  there  is  an  irregular  round-cell  infiltra- 
tion composed  of  mononuclear  cells.  The  bloodvessels  are  congested, 
especially  in  the  region  of  the  collecting  tubules  and  pyramids  of 
Ferrein.  It  is  evident  that  the  material  increase  in  size  of  the  kidney 
is  due  principally  to  a  numerical  increase  of  certain  anatomical  ele- 
ments. The  pathological  diagnosis  is  chronic  interstitial  nephritis, 
associated  with  which  is  a  parenchymatous  degeneration. 

While  this  case  was  not  a  typical  example  of  urogenital  agenesis, 
it  was  a  true  instance  of  "single  kidney,"  or  unilateral  urinary 
aplasia,  with  total  absence  of  the  suprarenal  capsule  on  the  same 
side — a  rare  and  interesting  anomaly.  It  is  to  be  noted,  therefore, 
that  it  does  not  lend  itself  to  the  investigation  of  the  question  of  the 
relation  of  "single  kidney"  to  anomalies  of  the  sexual  organs.  On 
the  other  hand,  the  case  funished  material  for  a  further  study  of 
the  compensatory  enlargement  of,  and  of  the  various  lesions  pre- 
sented by,  the  existing  organ. 

Of  my  own  tabulated  list  of  61  cases,  38  were  males,  16  females, 
and  in  7  the  sex  was  not  mentioned.  The  right  kidney  was  missing 
in  29  cases,  the  left  in  29,  and  in  3  the  particular  side  was  not  stated. 
Of  the  38  males,  the  condition  occurred  on  the  left  side  in  20,  and 
right  side  in  18.  Of  the  16  females,  the  left  side  showed  renal 
aplasia  in  8  cases  and  the  right  in  7,  while  in  1  the  side  involved 
was  not  mentioned.  Ballowitz  found  the  condition  on  the  left  side 
oftener  than  on  the  right  in  the  male,  the  ratio  lieing  70  to  42,  while 
according  to  my  figures  the  proportion  was  about  even,  or  20  to  18. 
In  the  female,  both  sides  are  about  erpially  affected,  according  to  my 
figures  (vide  supra). 

The  ureter  of  the  side  of  the  congenital  aplasia  was  absent  in  42, 
present  to  a  greater  or  less  extent  in  9,  and  in  the  remaining  10  no 
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mention  was  made.  In  S  cases  the  genitalia  were  normal,  in  19 
abnormal,  and  in  34  instances  their  condition  was  not  described. 
Of  the  19  in  which  the  genitalia  showed  hypoplasia,  11  were  met  with 
in  the  male  and  7  in  the  female,  while  in  1  the  sex  was  not  stated. 
The  precise  character  of  the  defects  are  briefly  described  in  the  tabu- 
lated list  of  cases,  and  it  will  be  observed  that  they  are  remarkably 
variable,  both  as  to  degree  and  nature. 

The  suprarenal  gland  could  not  be  found  in  11  instances,  was 
present  in  26,  and  not  referred  to  in  24.  It  was  missing  seven 
times  in  the  male  and  four  times  in  the  female;  or,  in  other  words, 
in  nearly  even  proportion  in  comparison  to  the  totals  for  the  two 
sexes.  The  renal  artery  was  reported  absent  in  24  cases,  present 
in  3,  and  unmentioned  in  34. 

The  number  of  cases  showing  renal  changes  in  the  remaining 
organ  other  than  mere  hypertrophy  was  27,  those  showing  only 
hypertrophy,  7,  while  the  renal  changes  were  not  described  in  27. 
There  were  15  cases,  or  55  per  cent,  of  the  total  number  in  which 
the  lesions  presented  by  the  kidneys  were  described,  that  showed 
chronic  nephritis,  of  which  8  were  of  the  chronic  interstitial  variety. 
The  findings  in  3  cases  were  those  of  chronic  parenchymatous 
nephritis,  while  1  case  presented  the  lesions  of  acute  nephritis. 
Two  patients  showed  tuberculous  lesions,  and  2  pyonephrosis;  3 
had  died  of  chronic  diabetes  mellitus.  A  single  instance  was  fur- 
nished by  each  of  the  following  conditions:  Hydronephrosis,  "ab- 
scessed kidney,"  calculus  (ureteral),  cystic  kidney,  congested  kidney 
amyloid  kidney,  and  fatty  kidney. 

A  similar  consideration  and  analysis  of  all  of  the  reported  cases  of 
solitary  kidney  in  which  the  points  at  issue  are  detailed,  or  286, 
gives  us  somewhat  different  and  also  more  important  generaliza- 
tions. 

Sex.  In  248  cases  the  sex  was  mentioned,  of  which  159  were 
males  and  89  females.  As  stated  by  Ballowitz,  it  is  to  be  recollected 
that  autopsies  are  less  commonly  made  in  the  latter  than  in  the 
former  sex. 

Age.  Of  154  cases  in  which  the  age  at  death  was  given,  34 
patients  were  under  ten  years;  this  number,  however,  includes  13 
premature  births.  Between  the  tenth  and  fiftieth  years  62  cases 
occurred,  and  after  the  fiftieth  year  58  cases.  Included  in  my 
series  there  was  1  case  which  had  reached  eighty-eight  years  of  age, 
and  another  eighty  years.  These  figures  would  indicate  that  lon- 
gevity is  not  markedly  abridged  by  the  occurrence  of  this  condition. 

Side.  Out  of  28()  cases,  the  condition  occurred  on  the  left  side 
in  153,  and  on  the  right  side  in  120,  with  13  not  differentiated.  In 
158  males  the  congenital  urinary  a|)lasia  occurred  ninety-six  times 
on  the  left  side  and  sixty-fwo  on  the  right.  IVr  contra,  of  83  cases 
occurring  in  the  fcMuale,  the  left  kidney  was  missing  in  40,  and  the 
right  in  43.     It  would  appear,  therefore,  that  the  proportions  for 
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the  two  sexes  are  diametrically  opposed,  but  I  am  not  in  a  position 
to  offer  a  satisfactory  explanation  for  the  differences  iii  sexual  influ- 
ence upon  the  side  involved. 

Out  of  the  whole  number,  or  286  cases,  the  ureter  was  completely 
absent  in  248.  In  24  instances  a  more  or  less  rudimentary  ureter 
was  in  evidence,  without  the  slightest  indication  of  the  presence  of 
renal  structure. 

The  presence  or  absence  of  the  suprarenal  gland  was  noted  in 
151  cases;  it  was  present  in  109  cases  and  absent  in  42,  or  27.8  per 
cent.  In  14  cases  the  suprarenal  gland  on  the  side  of  the  absent 
kidney  was  enlarged;  in  2  it  was  atrophied.  It  is  interesting  to 
note  that  the  suprarenal  gland  on  the  side  of  the  existing  kidney  is 
rarely  enlarged;  for  example,  this  was  the  case  in  5  of  the  61  cases 
included  in  my  table,  and  in  only  2  out  of  111  cases  tabulated  by 
Ballowitz.  In  a  single  instance  this  organ  was  smaller  than  nor- 
mal on  the  side  of  the  remaining  kidney.  The  condition  of  the 
genitalia  was  noted  in  135  cases  (out  of  the  grand  total,  or  286), 
of  which,  94  showed  congenital  defects,  and  41  were  obviously 
normal.  Among  the  cases  of  genital  hypoplasia  were  40  males  and 
49  females,  with  5  sexually  undifferentiated. 

It  was  found  that  79  cases  out  of  the  grand  total,  or  170,  in  which 
the  renal  changes  were  given,  or  46.5  per  cent.,  showed  morbid 
lesions  other  than  mere  compensatory  hypertrophy.  Among  these 
79  cases  were:  Chronic  interstitial  nephritis,  19;  chronic  nephritis 
(variety  not  specified),  11;  chronic  parenchymatous  nephritis,  2; 
ureteral  calculi,  9;  pelvic  calculi,  6;  pyelonephritis,  10;  cystic  kid- 
ney, 3;  tuberculosis,  2;  hydronephrosis,  4;  "diseased"  kidney,  3; 
stone  in  the  bladder,  1;  carcinoma  of  kidney,  1;  "cloudy  swelling," 
1 ;  congested  kidney,  1 ;  amyloid  kidney,  1 ;  fatty  kidney,  1 ;  and 
abscess  of  kidney,  1. 

Ballowitz  speaks  of  the  frequent  occiu'rence  of  nephrolithiasis 
being  emphasized  by  the  older  writers,  and  JNIosler^'"  refers  to  the 
danger  to  the  individual  attending  disease  processes  affecting  single 
kidney.  The  results  of  the  combined  statistics  of  Ballowitz,  Moore, 
and  my  own  indicate  clearly  that  a  greater  than  the  normal  per- 
centage among  subjects  of  congenital  single  kidney  die  of  kidney 
complaints,  as  will  be  shown  hereafter.  Unquestionably  nephro- 
lithiasis is  attended  with  peculiar  danger  to  life  in  cases  of  single 
kidney  in  which  the  stone  occludes  the  ureter.  Obviously  an  effort 
should  be  made  to  remove  prompdy  the  calculus  when  single  kidney 
is  known  to  exist,  after  locating  it  by  means  of  radiography.  In- 
deed, the  condition  calls  for  unusual  promptness  if  it  is  expected  to 
save  life.  Obstruction  of  the  ureter  by  a  calculus  has  occurred 
after  nephrectomy,  and  has  been  relieved  by  timely  nephrotomy. 
Complete  occlusion  of  a  single  ureter  tends  to  the  development  of 
uremia,  ending  in  death.  The  operation  should  be  done  at  the  end 
of  forty-eight  hours  if  spontaneous  relief  is  not  afforded. 


326  ANDERS:    CONGENITAL    SINGLE   KIDNEY 

Says  Kaiisohoff,"'  there  are  records  of  eleven  operations  of  solitary 
kidney — four  nephrotomies  and  seven  nephrectomies.  The  nephrec- 
tomies were  fatal  in  from  one  to  eleven  days.  The  patient  of  Polk®* 
lived  eleven  days.  Traumatic  rupture  of  a  solitary  organ  caused 
death  (as  was  to  be  expected)  in  a  case  reported  by  Taylor.®^  It  is 
important  to  recollect  that  the  ureteral  orifice  is  generally  absent  on 
the  side  of  the  missing  kidney.  It  follows  that  under  these  circum- 
stances the  condition  under  consideration  is  demonstrable  by  means 
of  a  cystoscopic  examination ;  this  should  be,  however,  supplemented 
by  catheterization  of  the  ureters  in  cases  in  which  two  ureteral 
orifices  exist,  since  in  a  small  percentage  of  the  cases  of  congenital 
single  kidney  a  rudimentary  ureter  is  present,  extending  upward 
from  the  bladder  for  a  variable  distance.  It  is  highly  probable  that 
in  a  certain  proportion  of  the  latter  instances,  at  least,  the  catheter 
could  be  introduced  into  the  ureter  for  a  short  distance,  but,  obvi- 
ously, not  any  urine  could  be  segregated. 

The  importance  of  single  kidney  from  a  surgical  standpoint  can 
scarcely  be  overemphasized.  The  subject  is  also  of  special  interest  to 
the  pathologist  and  internist,  as  shown  by  the  fact  that  the  advanced 
lesions  of  chronic  nephritis  were  found  in  32  of  the  fatal  cases,  or 
42.3  per  cent.  Finally,  it  cannot  be  doubted  that  the  development 
of  either  acute  or  chronic  nephritis  in  cases  in  which  renal  agenesis 
exists  gives  a  less  hoj^eful  outlook  than  when  these  arise  under 
normal  conditions,  that  is,  bilaterally. 
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THE  TREATMENT  OF  RHEUMATIC  FEVER/ 
By  Frank  Sherman  Meara,  Ph.D.,  M.D., 

PROFESSOR   OF    THERAPEUTICS  IX  THE   CORNELL  UNIVERSITY    MEDICAL  COLLEGE;     ASSOCIATE 
ATTENDING    PHYSICIAN    TO    ST.    LUKE's    HOSPITAL;    ASSISTANT    ATTENDING 
PHYSICIAN    TO    BELLEVUE    HOSPITAL,    NEW     YORK. 

Theories  of  Rheumatism.  It  is  not  my  purpose  to  discuss  the 
numerous  theories  advanced  to  account  for  the  phenomena  of  acute 
rheumatic  fever.  I  will  merely  state  that  it  is  the  consensus  of 
opinion  at  the  present  time  that  the  disease  is  an  acute  infection. 
Numerous  observers  have  claimed  to  have  isolated  the  specific 
organism,  among  the  most  insistent  of  whom  are  Poynton  and 
Payne.  To  the  former  has  been  lent  the  weight  of  the  authority 
of  Osier's  new  Modern  Medicine,  to  the  pages  of  which  he  contri- 
butes the  article  on  rheumatism,  and  in  which  the  various  views  of 
the  etiology  of  this  disorder  are  set  forth  in  some  detail. 

Age.  About  one-half  of  all  cases  of  rheumatism  occur  between 
the  ages  of  fifteen  and  twenty-five  years;  about  one-quarter  in  the 
next  decade,  that  is,  between  twenty-five  and  thirty-five  years. 
My  own  impression,  based  on  considerable  contact  with  children, 
is  that  the  figures  set  for  childhood  are  too  low,  as  the  disease  is 
peculiarly  insidious  at  this  age,  and  deviates  strikingly  from  the 
type  as  established  in  the  adult.  The  serious  complications  are 
quite  as  common,  even  more  common  than  in  the  adult.  Of  the 
cases  occurring  in  childhood,  70  per  cent,  fall  between  the  ages  of 
ten  and  fifteen  years. 

I  cannot  refrain  from  intercalating  a  bit  of  pediatric  wisdom  at 
this  juncture:  (1)  Beware  of  a  diagnosis  of  rheumatism  in  infancy. 
It  is  so  rare  that,  when  authentic,  it  warrants  rushing  into  print, 
which  is  saying  a  good  deal.  The  so-called  rheumatic  joints  of 
infancy  are  almost  certainly  pyogenic,  scorbutic,  or  syphilitic.  (2) 
Scan  every  child's  heart  with  care,  and  seek  constantly  in  the  his- 
tories for  tonsillitis,  stiff  neck,  and  especially  "growing  pains." 
How  many  children's  lives  have  been  sacrificed  to  that  unfortunate 
term  no  man  can  estimate. 

Symptomatology.  That  the  disease  is  rather  abrupt  in  its  onset, 
accomf)anicd  by  fever,  that  sore  throat  is  not  unconnnon,  that 
drenching  acid  sweats  may  occur,  and  that  the  inflamed  joints  are 
the  pathognomonic  sign,  is  all  well  known,  and  is  reiterated  here 
merely  to  emphasize  the  points  of  attacks  in  the  application  of 
therapy.  The  coni[)licati()n.s  are  the  imj)ortant  events  in  the  course 
of  rheumatism,  and  will  be  considered  after  rules  have  l)een  laid 
down  for  the  simple,  uncomplicated  case. 

'   .\  lecture  delivered  at  the  Cornell  University  Medical  College,  New  York. 
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Therapy.  A  sick  man  invites  medical  attention  for  two 
reasons:  First,  he  wants  to  be  cured  of  his  disease;  and  second, 
he  wants  to  be  made  more  comfortable  during  his  illness.  To  treat 
a  patient  intelligently,  it  goes  without  saying  that  a  diagnosis  is 
imperative,  but  the  intellectual  satisfaction  derived  from  estab- 
lishing a  diagnosis  must  not  lead  to  a  satiety  that  eschews  further 
effort  directed  toward  relief  of  the  condition.  Such  a  comment  is 
justified  by  fact.  Still  another  function  to  be  subserved  by  the 
physician  is  the  instruction  of  the  patient  how  to  avoid  a  repetition 
of  the  attack.  There  are  certain  measures  that  may  be  directetl 
toward  any  acute  illness,  others  that  are  aimed  at  the  particular 
disease  in  question.     This  order  will  be  preserved. 

Rest.  In  the  rheumatism  of  adults  the  painful  condition  of  the 
joints  impels  rest,  willy-nilly,  but  this  by  no  means  obtains  in 
children.  Pain,  which  he  who  suffers  it  looks  upon  as  an  unmixed 
evil,  is  more  often  a  boon  than  a  bane.  If  one  will  get  in  the  habit 
of  analyzing  the  symptoms  of  disease  in  terms  of  efforts  on  the  part 
of  Nature  to  accomplish  a  useful  purpose,  or  as  expressions  of 
compensations,  he  will  be  amazed  to  see  how  many  hints  these 
symptoms  give  that  they  are  to  be  utilized  as  allies,  not  combated 
as  enemies. 

In  rheumatism  there  are  three  emphatic  reasons  why  rest  should 
be  insisted  on:  (1)  Because  the  body  cells  are  busied  in  combating 
an  intoxication,  for  which  their  energy  should  be  conserved  as  much 
as  possible;  (2)  because  certain  tissues  are  undergoing  the  alteration 
incident  upon  inflammation,  and  are  struggling  to  accomplish 
repair;  and  (3)  because  the  spectre  of  cardiac  involvement  is  never 
absent  from  the  disease,  and  we  fear  that  every  increment  of  activity 
on  the  part  of  that  organ  may  heighten  the  possibility  of  the  dreaded 
disaster. 

To  illustrate  the  significance  of  rest,  I  will  cite  the  following 
figures:  One  knows,  as  a  fundamental  physiological  fact,  that  the 
energy  and  heat  of  the  body  are  derived  from  the  combustion  of  the 
foodstuffs,  and  that  the  carbon  of  these  foodstuffs  is  in  large  measure 
eliminated  from  the  body  through  the  lungs  as  COj;  so  we  can  collect 
and  estimate  the  amount  of  COj  eliminated  in  a  unit  of  time,  and 
look  upon  the  results  as  expressions  of  the  activity  of  the  body  cells 
during  that  period.  This  has  been  done  repeatedly,  and  the  same 
individual  who  during  sleep  eliminates  22  grams  of  COj  per  hour 
will,  when  awake  and  exercising  the  greatest  amount  of  muscular 
relaxation  possible,  eliminate  31  grams,  and  under  conditions  ordi- 
narily considered  those  of  rest,  38  grams.  In  this  light,  rest  assumes 
a  meaning,  and  the  importance  of  restlessness  and  loss  of  sleep  in 
disease  is  enhanced  in  dignity. 

The  two  important  factors  to  be  considered  in  estimating  the 
amount  of  work  done  by  the  heart  are  the  amount  of  blood  expelled 
and  the  pressure,  that  is,  resistance,  to  be  overcome.     The  lessened 


330  meara:  the  treatment  of  rheumatic  fever 

heart  rate  in  recumbency  and  the  diminution,  even  though  moderate, 
of  blood  pressure  in  this  attitude  will  suffice  to  emphasize  the  impor- 
tance of  rest  to  this  organ. 

Rest  should  be  in  bed.  One  might  suppose  this  injunction  to  be 
superfluous,  and  yet  it  is  everyone's  experience  not  infrequently  to 
find  himself  in  the  presence  of  contentious  individuals  who  demand 
many  reasons,  when  it  might  be  supposed  common  sense  would 
dictate;  and  one  might  as  well  write  in  golden  letters  on  the 
tablets  of  his  memory  that  he  is  to  treat  individuals,  whose  very  in- 
dividuality depends  on  differences,  not  machines  nor  yet  diseases. 

Bed.  The  bed  should  be  of  a  height  and  width  most  convenient 
for  handling  the  patient,  who  is  in  many  instances  helpless,  and  to 
whom  the  most  gentle  handling  may  constitute  torture.  A  half, 
or  at  the  most  three-quarter  bed,  with  a  woven  wire  spring,  suffi- 
ciently stiff  to  prevent  sagging,  should  l^e  chosen.  The  standard 
hospital  bed  is  an  admirable  example.  The  mattress  should  be 
soft,  but  resilient  and  firm.  A  good  hair  mattress  is  preferable. 
If  the  patient  perspires  freely,  the  bed  should  be  made  with  thin 
blankets  instead  of  sheets.  The  patient  should  wear  a  thin  flannel 
nightgown,  opened  all  the  way  down  the  front  and  slit  along  the 
sleeves,  so  that  the  joints  may  be  exposed  for  inspection  or  treatment 
with  the  least  distur})ance,  and  it  is  well  to  throw  a  thin  flannel  cape 
al)Out  the  shoulders.  The  nurse  should  be  instructed  to  put  the 
clothes  on  this  bed  with  a  view  to  the  comfort  of  the  patient,  rather 
than  to  preserve  the  symmetrical  and  esthetic  effect  so  often  insisted 
on  in  the  hospital  w^ard,  regardless  of  tlie  comfort  of  the  patient. 
Often  the  lightest  touch  of  the  clothes  is  agonizing  to  the  patient, 
and  hoops,  cradles,  or  other  contrivances  to  take  the  weight  of  the 
clothes  oft'  the  patient  must  be  utilized. 

Room.  The  best  available  room  should  be  chosen,  with  a  view 
to  an  abundance  of  light  and  air,  with  a  southern  exposure  in  the 
winter,  and  away  from  the  prevailing  winds  at  all  times.  The  bed 
should  be  so  placed  that  the  draughts  may  be  avoided  but  the  air  not 
shunned.  The  therapeutics  of  light  is  not  duly  appreciated.  The 
minds  and  bodies  of  many  of  us  are  as  responsive  to  its  influence 
as  a  photographic  plate.  I  hope  on  another  occasion  to  go 
more  into  detail  about  this  matter.  Air  should  be  admitted  to  the 
room  freely.  There  can  be  no  superfluity  of  fresh  air.  In  sunmier 
the  windows  should  be  kept  wide  open.  In  the  winter  the  room 
should  be  freciuently  aired  and  kept  at  ^5°  to  70°  F.  Personally, 
I  do  not  hesitate  to  admit  the  cold  clear  air  of  a  winter's  day  to 
the  sick  room,  observing  proper  precautions  with  reference  to  the 
patient's  coverings. 

Diet.  If  there  is  any  one  field  witliiti  the  province  of  medicine 
that  promises  richer  yield  than  another  for  the  lal)or  e\j)ended  on 
it,  it  is  that  of  dietetics.  As  yet  it  is  jdmost  virgin,  and  still  such 
results  as  hiivc  bcni  obiniiiiMJ  arc  nt'  the  highest  sijrnificance.     It 
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has  been  well  suggested  that  if  the  physician  would  give  the  same 
amount  of  time,  work,  and  care  to  the  prescription  of  foods  that  he 
does  to  drugs,  enormous  benefit  would  accrue  to  his  patients. 

In  the  first  place,  a  sick  man  needs  food,  and  he  needs  more  food 
than  is  ordinarily  given  him.  Of  course,  one  grants  that  there  are 
certain  conditions  that  make  the  administration  of  sufficient  food 
difficult  or  impossible,  but  that  does  not  obtain  in  the  majority  of 
instances.  As  I  have  said,  the  energy  and  heat  of  the  body  are 
derived  from  the  combustion  of  its  foodstuffs,  and  as  energy  can 
be  converted  into  heat,  the  value  of  the  foodstuffs  can  be  expressed 
in  heat  units.  ^Moreover,  the  amount  of  energy  and  heat  the  body 
gives  off  in  a  day  can  be  measured  in  terms  of  heat  units;  so  that 
we  can  determine  just  how  much  food  an  individual  of  a  given 
weight,  under  varying  conditions  of  activity,  needs.  The  term 
adopted  to  express  a  heat  unit  is  the  "calorie."  The  amount  of 
heat  that  1  calorie  represents  is  that  required  to  raise  1  kilogram  of 
water  from  0°  to  1°  C.  This  calorie  is  sometimes  spoken  of  as  the 
"large  calorie."  The  "small  calorie"  is  the  amount  of  heat  needed 
to  raise  1  gram  of  water  through  1°  of  heat;  therefore,  1  "large 
calorie"  equals  1000  "small  calories."  Unless  qualified,  the  term 
"calorie"  means  a  "large  calorie." 

Now,  luider  what  is  ordinarily  known  as  rest,  a  man  gives  off 
heat  in  twenty-four  hours  equivalent  to  about  33  calories  per  kilo  of 
body  weight;  that  is,  a  man  weighing  70  kilos,  or  154  pounds,  will 
give  off  about  2300  calories.  This  amount  of  heat  must  be  replaced 
by  his  foodstuffs  to  keep  him  in  equilibrium. 

The  patient  with  rheumatism,  however,  is  suffering  from  fever, 
and  in  fever  he  gives  off  not  only  what  he  does  in  health  at  rest,  but 
some  20  to  30  per  cent.  more.  If  we  add  25  per  cent,  more  to  our 
estimated  calories  at  rest,  we  find  the  patient's  needs  are  2800  to 
2900  calories.  We  are  all  aware  that  in  febrile  conditions  it  is  custo- 
mary to  put  a  patient  on  a  milk  diet,  because  the  difierent  food 
constituents — fat,  carbohydrates,  and  proteids — are  so  well  repre- 
sented in  it,  because  it  is  bland,  and  because  it  is  easily  administered. 
The  physician's  instructions  frecjuently  are  a  glass  of  milk  every 
two  hours.  A  glass  is  supposed  to  hold  8  ounces;  more  commonly, 
as  given,  it  holds  6  ounces.  On  this  schedule,  ten  feedings  would 
be  exceptional,  and  eight  nearer  the  actual  number;  so  the  patient 
would  get  H  to  2  quarts  of  milk  a  day.  In  a  quart  of  milk  there  are 
620  calories  of  food;  in  the  patient's  dietary,  930  to  1240  calories, 
or  one-third  to  two-fifths  of  his  needs  as  calculated.  But  the  case 
is  even  worse  than  this,  for,  as  I  shall  later  show,  there  are  reasons 
why,  in  fever,  a  patient's  dietary  needs  are  greater  than  those  set 
out  above. 

It  is  an  easy  mathematical  problem  to  determine  that  to  meet  the 
patient's  needs  with  milk  would  re(|uire  some  5  (juarts  of  milk,  and 
the  administration  of  over  a  gallon  of  milk  day  after  day  does  not 
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appeal  to  our  common  sense.  To  keep  within  quantitative  limits, 
qualitative  changes  must  be  made  in  the  food.  The  readiest  way 
to  do  this  is  to  add  to  milk,  cream  to  furnish  more  fat,  or  starch,  or 
sugar,  to  furnish  more  carbohydrates.  For  example,  enough  milk 
sugar  can  be  added  to  the  milk  to  make  10  per  cent,  without  making 
it  disagreeably  sweet;  or  cereals,  to  make  gruels  or  milk  soups.  Six 
per  cent,  of  sugar  added  to  milk  will  give  a  milk  equal  to  about  860 
calories  to  the  quart. 

In  addition  to  milk,  cereals,  bread  and  butter,  rice,  and  cereal  or 
milk  soups  are  permissible.  An  ordinary  thick  slice  of  white  bread 
(1^  ounces)  furnishes  100  calories;  an  average  pat  or  ball  of  butter 
(a  little  less  than  ^  ounce)  the  same;  an  ordinary  helping  of  boiled 
rice  (4  ounces)  as  much  more,  and  1^  ounces  of  cream  the  same. 
Even  3  teaspoonfuls  of  granulated  sugar  affords  100  calories. 
There  are  100  calories  in  a  large  serving  of  oatmeal  or  hominy. 

This  necessity  for  a  sufficient  diet  obtains  especially  in  long- 
continued  fevers,  while  in  the  brief  fevers  of  intense  character, 
in  which  the  functions  of  the  digestive  organs  are  impaired,  only 
small  amounts  of  food  are  to  be  urged,  as  the  body  has  a  surplus 
to  meet  its  needs  for  a  short  time. 

I  have  introduced  these  figures  thus  early  to  concentrate  attention 
on  a  branch  of  our  art  that  has  been  left  too  little  cultivated  and 
exercised  without  reason.  Milk,  milk  soups,  cereals,  bread,  and 
rice  form  the  staple  diet  in  rheumatism.  To  meat  soups,  which 
have  scarcely  any  nutritive  value,  there  are  certain  theoretical 
objections,  but  if  their  well-known  influence  in  spurring  a  jaded 
appetite  and  stimulating  what  the  Germans  call  the  "appetit-saft," 
is  taken  into  consideration,  I  think  their  administration  in  small 
amounts  is  warranted.  With  the  decrease  in  the  fever,  eggs  may 
be  used,  and  in  convalescence,  fish,  meats,  and  vegetables. 

Bowels.  When  called  to  attend  a  patient  suffering  from  an  acute 
infectious  process,  it  is  a  good  rule  to  assure  satisfactory  evacuation 
of  the  bowels.  Just  how  much  additional  disturbance  a  neglect  of 
this  measure  may  induce  we  do  not  know,  but  we  are  aware  of  the 
fact  that  at  times  in  an  individual  otherwise  well,  constipation  may 
incite  symptoms  akin  to  acute  intoxication,  or  more  connnonly, 
depression,  malaise,  anorexia,  and  headache,  and  we  have  evidence 
that  products  of  decomposition  in  the  bowel,  normally  absorbed 
and  paired,  like  the  indol  group,  with  sulphuric  acid,  can,  when  this 
function  of  pairing  is  interfered  with  in  disease,  give  rise  to  toxic 
manifestations. 

An  active  saline,  like  magnesium  sulphate  or  Epsom  salts,  sodium 
sulphate  or  Glauber's  salts,  or  sodium  potassium  tartrate  or  Rochelle 
salts,  in  doses  of  1  ounce,  or,  in  patients  susceptible  to  saline  purga- 
tives, \  ounce,  may  be  given,  assisted  by  a  .soapsuds  enema  four  to 
six  hours  later,  if  the  salts  have  not  been  sufficiently  effectual. 

It  should   be  rememl)reed  that  the  feces  rej)resent  an  excretion 
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from  the  bowel  of  mucus  and  other  substances  which  represent 
nitrogenous  metabohsm,  and  afford  a  pretty  constant  percentage 
of  the  total  nitrogenous  output;  that  the  feces  are  not  mere  food 
residues,  and,  in  fact,  normal  feces  should  contain  but  very  little 
food  residue  other  than  indigestible  fibers  of  cellulose,  seeds,  etc. 
Hence  it  is  surprising  to  the  patient,  and  often  to  the  physician, 
too,  to  discover  so  large  results  from  catharsis  when  the  patient  has 
been  on  a  milk  diet,  or  even  when  on  no  diet  at  all.  With  this 
knowledge,  then,  of  the  formation  of  feces  with  a  low  or  easily 
digestible  diet,  the  necessity  of  attending  to  periodical  evacuation 
is  emphasized.  This  may  best  be  done  by  enemas  in  most  febrile 
diseases,  but  with  the  discomfort  incident  upon  handling  any  of  the 
body  in  rheumatism,  further  doses  of  salines  may  be  preferred.  I 
believe  that  too  frequent  catharsis  by  drugs  entails  an  irritation  that 
in  itself  may  become  mischievous. 

Specific  Treatment.  It  was  once  hoped  that  every  disease  might 
be  met  by  a  specific  drug,  and  it  was  once  believed  that  many  dis- 
eases were  cured  by  specific  drugs;  but  as  medicine  entered  on  an 
era  of  more  searching  observation,  and  had  to  rest  its  judgment  on 
scientific  criteria,  the  number  of  specifics  dwindled,  until  specific 
treatment  has  come  to  connote  the  treatment  of  one  disease  alone. 

When  Dr.  Maclagan,  of  Edinburgh,  in  1874,  began  to  use  salicin, 
a  glucoside  of  salicylic  acid  obtained  from  the  young  bark  of  the 
willow,  in  rheumatism,  which  was  quickly  followed  by  the  intro- 
duction of  other  forms  of  salicylic  acid,  the  change  that  came  over 
the  clinical  picture  of  this  disease,  that  turned  a  bed  of  racking  pain 
into  a  couch  of  relative  comfort  in  a  few  hours,  and  a  patient  to 
whom  the  least  touch  was  agonizing  into  one  who  could  be  handled 
with  relative  impunity,  warranted  the  belief  that  a  specific  had, 
indeed,  been  discovered.  It  is  said  that  we  no  longer  see  rheumatism 
as  it  was  presented  to  the  older  practitioners,  and  yet  the  drug  can 
not  be  called  specific,  if  w^e  mean  by  that  one  that  can  eradicate  the 
disease.  That  its  discovery  was  a  boon,  no  one  who  has  witnessed 
its  effects  can  for  a  momnet  doubt. 

Salicylic  acid  has  this  structure : 

(I) 

H 
O 

(6)HC  CH(2) 

(5)HC  CH(3) 

C 

H 

(4) 

is  the  benzine  ring.  If  you  will  replace  the  H  at  (2)  by  an  -OH 
group,  that  is,  make  an  alcohol  of  it,  you  will  convert  it  into  a  well- 
known  poison,  carbolic  acid. 
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Note  what  sliglit  changes  in  a  complex  group  and  the  introduction 
of  what  simple  radicles  induce  potent  changes  in  character.  We 
have  but  to  make  another  slight  change,  by  introducing  an  acid 
radicle  at  (I),  to  convert  the  toxic  carbolic  acid  (which  is  no 
acid  at  all,  but  an  alcohol)  into  the  substance  in  question,  salicylic 
acid.^ 

COOH 

H 
HC  C(OH) 

HC  CH 

c 

H 

I  might  add  that  the  introduction  of  an  acid  radicle  into  the  struc- 
ture of  a  toxic  alcohol  detoxicates  it.     This  is  a  general  law. 

This  substance  is  classed  among  the  antipyretics  and  antiseptics; 
it  is  also  an  anodyne.  Its  therapeutic  value  is  exercised  in  all  three 
directions  in  rheumatism.  Salicylic  acid  may  be  administered  as 
such,  or  in  the  form  of  a  salt  or  ester.  The  effect  is  the  same  in  kind 
in  all  these  forms,  but  certain  by-effects  determine  the  use  of  one  or 
the  other.  It  should  be  administered  in  full  dose.  Its  failure  may 
often  be  attrilnited  to  insufficient  dosage.  Its  toxicity  is  slight. 
In  an  adult  of  average  weight  I  give  as  much  as  20  grains  of  one  or 
the  other  form  of  the  drug  every  two  hours  for  the  first  twenty-four 
hours  during  the  waking  period,  or  even  for  forty-eight  hours.  In 
severe  cases  even  30  grains  mav  be  given  for  the  first  two  or  three 
doses.  When  the  pain  subsides  the  dose  may  be  cut  down  gradually 
to  15,  to  10,  to  5  grains  at  a  dose,  how  much  and  how  rapidly  depend- 
ing on  the  progress  of  events  or  on  signs  of  accumulation.  The 
dose  should  be  well  maintained  at  amounts  of  10  grains  every  two 
hours  until  the  active  phases,  as  evidenced  by  fever,  pain,  and  joint 
swelling,  have  passed.  Just  how  this  drug  acts  in  rheumatism  we 
do  not  know,  but  its  effects  are  so  much  more  prompt  and  satis- 
factory in  this  condition  than  in  any  other  clinically  akin  to  it,  that 
we  are  impelled  to  believe  that  it  has  some  effect  on  the  materies 
morbi  directly;  so  that  it  is  my  custom  to  keej)  the  patients  on 
considerable  doses — 5  to  10  grains  every  two  or  three  hours  for  a 
week  or  ten  days  after  the  subsidence  of  acute  symptoms,  and  for 
four  to  six  weeks  on  lesser  doses  of  5  grains  three  or  four  times  a 
day,  administering  the  drug  nuich  as  we  do  quinine  in  malaria. 

'  Salirylio  nri<l  is  not  derived  in  lliis  manner.  l>iit  from  ortlio-oxy-henzyl  nli-olml  HO.Cg- 
H^.CHjOH.  The  ilhi.stration  is  used  to  draw  attention  to  tlie  clieiniciil  kin.ship  of  well-known 
drills  whicli  are  so  different  in  their  action. 
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Disagreeable  symptoms  sometimes  ensue;  more  often  disagreeable 
than  dangerous.  They  are:  (1)  buzzing,  roaring  in  the  ears, 
with  varying  degrees  of  deafness;  (2)  gastric  disturbances;  (3) 
cardiac  disturbances;  (4)  respiratory  disturbances;  (5)  cerebral 
symptoms;  (6)  renal  complications;  (7)  hemorrhages;  and  (8) 
skin  involvement.  This  looks  like  a  formidable  array  of  disasters, 
and  so  do  tidal  waves,  cataclysms,  and  the  fall  of  meteors  in  the 
catalogue  of  everyday  possibilities;  but,  like  most  apparitions,  this 
list  takes  less  substantial  proportion  when  submitted  to  light.  I 
will  consider  them  in  the  reverse  order.  Skin  eruptions  after  the 
use  of  the  salicylates  are  rare;  still  a  diflFuse  erythema,  an  urticaria, 
a  hemorrhagic  outl>reak,  and  other  forms  may  follow.  It  will  be 
oliserved  that  the  three  forms  specified  have  all  been  associated 
with  rheumatism,  and  it  would  be  difficult  to  determine  in  all  cases 
the  association  of  the  drug  with  the  rash.  They  are  not  dangerous 
in  themselves,  and  the  drug  should  not  be  intermitted  on  their 
appearance  unless  clearly  aggravated  by  the  continuance  of  the 
drug. 

Retinal  hemorrhages  are  still  more  uncommon,  while  epistaxis 
has  been  more  frequently  reported,  and,  if  severe,  might  enforce 
cessation  of  the  drug.  Albuminuria  and  hematuria,  which  have 
been  attributed  to  the  irritating  effects  of  salicylates,  may  be  caused 
i)y  the  disease  itself,  but  with  their  appearance  it  might  be  wise  to 
intermit  the  treatment  until  it  is  demonstrated  that  they  do  or  do 
not  play  a  part  in  the  disturbance.  There  can  be  no  doubt  that  now 
and  then  the  salicylates  have  induced  an  active  delirium,  some- 
times like  an  acute  mania.  I  recall  a  report  of  two  such  cases 
occurring  at  Bellevue  Hospital,  but  it  is  very  unusual.  It  must 
not  be  forgotten  that  delirium  intervenes  in  the  course  of  rheu- 
matism, especially,  it  is  said,  with  the  onset  of  a  pericardial  involve- 
ment, and  associated  with  hyperpyrexia.  Dyspnoea,  characterized 
by  slow  and  labored  breathing,  has  occurred,  antl  suggests  the 
possibility  of  impurities  in  the  drug,  as,  indeed,  does  the  slow  heart 
and  threatened  collapse  occasionally  noted.  Here,  too,  one  must 
keep  in  mind  the  involvement  of  the  myocardium  in  the  disease. 
However,  in  either  instance,  so  threatening  a  condition  should 
indicate  a  withdrawal  of  the  drug. 

To  sum  up,  I  should  say  that  the  above-mentioned  conditions  are 
rare;  that  they  may  be  attributable  in  some  instances  to  the  disease 
rather  than  to  the  drug,  in  other  cases  to  impurities  in  the  product 
used,  and  finally,  to  idiosyncrasies — that  peculiar  reaction  of  the 
individual  to  drugs,  food,  and  enviroimient  that  takes  him  out  of 
his  class  and  constitutes  in  him  an  anomaly,  and  defies  foreknowl- 
edge. I  firmly  believe  that  it  is  only  a  minority  of  the  above-men- 
tioned conditions  that  can  be  attrii)Uted  to  the  drug  itself. 

It  stands  otherwise  with  the  first  two  disturbances  enumerated. 
Thev  are  to  be  attributed  to  the  druir,  and  their  occurrence  modifies 
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our  action.  The  ringing  in  the  ears  and  a  mild  grade  of  deafness 
may  be  looked  upon  as  a  limit  of  tolerance  with  comfort  rather  than 
a  menace.  There  is  no  reason  to  intermit  the  drug  on  this  account, 
but  if  the  discomfort  is  considerable,  the  dosage  should  be  cut  down. 
The  gastric  irritation  resulting  upon  the  administration  of  salicylates 
is  the  bHe  noir  of  the  practitioner.  It  is  for  this  reason  rather  than 
for  any  other  that  so  many  forms  of  salicylates  are  in  use.  There 
are  certain  forms  of  the  drug  from  which  one  may  anticipate  more 
irritation  than  from  another,  but,  again,  the  susceptibility  of  a 
particular  stomach  to  a  particular  preparation  cannot  be  predicted 
with  any  degree  of  assurance. 

I  advise,  as  a  rule,  the  use  of  the  preparation  that  has  stood  best 
the  test  of  time  and  experience.  In  this  case  it  is  the  sodium  salt  of 
the  acid.  I  may  say  at  once  that  the  acid  itself  is  too  irritating  to 
administer  internally  over  a  length  of  time.  Order  the  drug  alone, 
in  simple  solution.  Do  not  fall  victims  to  polj'pharmacy.  Good 
polypharmacy  is  an  art  that  few  attain,  if,  indeed,  it  is  attainable. 
The  polypharmacy  that  most  of  us  practise  label  us  as  copyists. 
Be  sure  that  the  drug  is  chemically  pure.  There  are  two  ways  of 
attaining  a  pure  drug:  First,  specifiy  the  chemist's,  that  is,  manu- 
facturer's name;  second,  send  the  patient  to  a  druggist  whose 
honesty  is  his  commercial  success.  Unless  this  precaution  is  taken 
a  cheap  synthetic  sodium  salicylate,  contaminated  with  the  by- 
products of  its  synthesis,  may  be  used,  and  to  these  impurities  may 
be  attributed  much  of  the  gastric  irritation  and  other  toxic  mani- 
festations of  the  drug.     Order  the  dose  to  be  taken  well  diluted. 

For  example,  write  thus: 

I^ — Sodii  salicylatis 15.0 

Aquse  destillatae q.s.  ad    60.0 

M.  et  S. — One  teaspoonful  in  water  every  two  hours. 

One  will  note  that  this  calls  for  a  2-ounce  mixture,  but  is  written  in 
the  metric  system,  and  that  there  are  just  as  many  grams  in  this 
2-ounce,  or  60  c.c,  mixture  as  I  want  to  give  grains  in  one  dose. 
Fven  the  water  has  as  many  cubic  centimeters  as  I  want  to  give 
drops  in  a  dose — 60,  that  is,  1  teaspoonful. 

Sometimes  the  salt  is  better  borne  and  less  disagreeal^le  to  the 
taste  if  a  little  glycerin  is  used,  as: 

I^ — Sodii  salicylatis '.      .  15.0 

Cilycerini 15.0 

Aquce  destillntsp q.s.  ad  6.00 

M.  et  S. — One  teaspoonful  in  water  everj'  two  hours. 

If  one  has  doubts  about  his  patient's  al^ility  to  get  a  good  salt,  he 
should  order  the  salt  made  fresh  from  salicylic  acid  by  adding 
sodium  bicarbonate.  This  is  a  very  excellent  way  of  writing  the 
prescription; 
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I^ — Acidi  salicylici 15.0 

Sodii  bicarbonatis q.s. 

Aquae  destillatae q.s.  ad  60.0 

M.  et  S. — One  teaspoonful  in  water  every  two  hours. 

The  druggist  is  to  use  of  the  soda  what  is  needed;  he  adds 
definite  proportions  of  the  two  drugs,  if  he  follows  the  Phar- 
macopoeia, or  he  simply  adds  soda  to  the  solution  of  the  acid  until 
effervescence  ceases,  that  is,  until  no  acid  is  left  to  liberate  the  CO^ 
from  the  soda.  If,  for  any  reason,  sodium  salicylate  is  not  well 
borne,  one  may  have  recourse  to  another  form  of  the  drug.  My 
own  preference  is  for  aspirin,  which  is  an  acetylsalicylic  acid;  that  is, 
it  is  salicylic  acid  in  which  the  H  of  the  OH  group  has  been  replaced 
by  an  acetic  acid  radicle,  CH3CO;  thus: 

COOH 

c 

HO  CO.CH3CO 

HC  CH 

C 

H 

This  substance  is  a  white  powder,  formed  of  small  crystalline 
needles,  practically  insoluble  in  water  (100  parts)  and  in  acids,  so 
that  it  passes  through  the  stomach  for  the  most  part  unchanged, 
and  is  broken  up  in  the  intestine.  It  is  less  irritating  to  the  stomach, 
but  that  it  should  be  devoid  of  all  the  disadvantages  of  the  sodium 
salt  its  chemical  structure  forbids  us  to  believe.  I  have  in  one 
instance  seen  a  massive  angioneurotic  oedema  of  the  face  follow  a 
single  small  dose,  and  have  seen  three  such  cases  reported  in  the 
literature  since.  However,  I  believe  it  to  be  a  very  valuable  form 
of  salicylic  acid.  It  is  best  prescribed  in  capsules.  The  dose  is 
practically  the  same  as  the  sodium  salt,  or  about  15  grains  for  a 
lieginning  dose. 

Another  excellent  preparation  of  the  salicylic  acid  series  is  the 
ester,  methyl  salicylate,  that  is,  salicylic  acid  in  which  the  H  of  the 
acid  group  is  replaced  by  methyl  CHg;  thus: 
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Methyl  salicylate  is  a  volatile  oil  that  constitutes  well  over  90  per 
cent,  of  the  oil  of  wintergreen,  the  well-known  gaultheria  procumbens 
of  our  woods,  and  of  the  oil  of  birch,  oleum  betulae,  obtained  from 
the  bark  of  the  sweet  birch,  betula  lenta,  or  is  produced  syntheti- 
cally, and  when  carefully  prepared  should  answer  the  purposes  of 
the  natural  oils.     Of  the  three,  the  oil  of  wintergreen  is,  as  a  rule, 
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preferred.  It  may  be  given  in  capsules,  in  emulsion,  or  in  milk.  I 
very  much  prefer  the  capsules,  because  in  emulsion  the  decided 
taste  of  the  drug,  which  may  be  agreeable  at  first,  soon  palls  on  the 
patient. 

As  for  its  administration  in  milk,  the  same  objection  obtains,  and 
what  is  much  more  important,  it  violates  a  rule  that  I  believe  one 
should  invariably  observe — never  give  medicine  in  food,  for,  if  the 
medicine  does  disagree,  its  association  in  the  mind  of  the  patient  with 
the  food  may  produce  a  disgust  for  food  which  may  be  the  mainstay 
of  the  case.  The  drug  is  usually  very  well  borne,  but  its  decided 
taste,  even  when  given  in  capsules,  for  the  slight  eructations  it  often 
induces  is  a  constant  reminder,  is  the  chief  drawback.  One  will 
rarely  have  to  choose  outside  of  one  of  these  three  forms  of  salicylic 
acid  in  the  treatment  of  rheumatism.  If  he  does,  the  great  proba- 
bility is  that  he  has  not  administered  these  forms  properly,  or  that 
the  patient  cannot  stand  salicylic  acid  in  any  form,  or  that  the 
series  does  not  meet  the  needs  of  this  particular  case. 

I  will  mention  two  other  well-known  preparations:  First,  the 
original  drug,  salicin.  This  is  a  glucoside,  which  can  be  split  up 
by  acids  into  grape  sugar  and  saligenin,  the  active  principle,  which 
is  the  alcohol  from  which  salicylic  acid  is  formed,  and  this  formation 
of  the  acid  goes  on  in  the  body  after  its  administration.  It  is  a  white 
powder,  bitter  to  the  taste,  rather  insoluble  in  water  (28  parts),  so 
best  administered  in  capsules.  It  is  well  borne,  and  by  many  pre- 
ferred for  children.  The  dose  is  the  same  as  for  the  others.  Second, 
salol,  another  ester,  phenylsalicylate,  that  is,  salicylic  acid  in  which 
the  II  of  the  acid  group  is  replaced  by  phenyl  CgH^;  thus: 
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It  is  a  white  powder,  almost  tasteless,  and  quite  insoluble  in  water. 
It  passes  through  the  stomach  for  the  most  j)art  unchanged,  and  is 
broken  up  in  the  intestine,  two-thirds  of  it  appearing  as  salicylic 
acid  and  one-third  as  c?rbolic  acid.  It  is  administered  i)est  in 
capsules  or  powders,  or  can  be  suspended  in  mucilage  of  acacia.  It 
has  no  advantage  over  the  other  forms  in  rheumatism,  and  has  the 
disadvantage  of  aflPording  only  two-thirds  of  its  weight  as  the 
desired  substance,  while  one-third  is  the  toxic  carbolic  acid,  which 
can  produce  its  characteristic  poisonous  symptoms  when  given  in 
large  doses.  The  dose  is  about  the  same  as  for  the  other  j>repara- 
tions. 

As  I  have  already  intimated,  some  patients  cannot  take  salicylic 
acid  in  anv  form.     \Ve  cannot,  for  that  reason,  nei^lect  their  neetl  for 
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relief  of  pain.  The  three  drugs  in  most  common  use  for  such  a 
purpose  are  acetanilide  (antifebrin),  antipyrine,  and  plieiiacetin 
I  officially  acetphenetidinum).  Of  these  three,  the  first  is  tiie  most 
potent,  also  the  most  irritating  and  toxic.  These  drugs  are  not 
given  over  a  long  period,  as  the  salicylates  are,  but  as  needed,  to 
control  pain.  Often  small  doses,  frequently  repeated,  are  as  effi- 
cacious as  fewer  large  doses.  Acetanilide  may  be  given  in  doses  of 
1.5  grains  every  half  hour  for  four  doses,  or  2  to  3  grains  every  two 
hours.  If  there  are  heart  complications,  it  should  not  be  used. 
Phenacetin  may  be  used  in  twice  the  dose.  The  dose  of  antipyrine 
lies  between  the  two.  These  drugs  should  be  promptly  stopped  if 
cyanosis  appears,  which  is  well  before  cardiac  or  respiratory  failure 
threaten,  and,  of  course,  as  soon  as  pain  is  relieved. 

If  the  pain  is  severe,  rather  than  push  these  coal  tars  to  large 
doses,  one  should  use  morphine,  in  small  doses,  h>^odermically, 
Yg-  to  ^  grain.  ^Morphine  in  any  illness  of  length  should  be  used 
reluctantly  and  in  minimum  dose,  lest  a  habit  be  established.  Two 
other  drugs  have  been  much  used  to  control  pain — potassium  iodide 
and  colchicum.  Their  bad  effects  on  the  stomach  are  too  certain, 
and  their  beneficial  effects  on  the  condition  too  dubious,  to  encourage 
their  use. 

Another  line  of  treatment,  originated  in  England  by  Fuller  to 
combat  an  acidity  that  at  that  time  was  looked  upon  as  an  etiological 
factor  in  the  disease,  is  the  "alkaline  treatment."  This  treatment 
met  with  little  favor  elsewhere  in  Europe,  but  was  adopted  in 
this  country  to  a  considerable  extent,  and  still  has  considerable 
vogue.  Bv  manv  men  it  is  used  when  the  salicylates  are  not  well 
borne;  by  others  when  cardiac  complications  threaten  or  exist;  and 
by  a  very  great  many  in  conjunction  with  the  salicylate  treatment. 
In  my  own  opinion  the  treatment  has  been  dictated  more  by  tradition 
than  by  manifest  evidences  of  its  efficacy,  as  in  the  case  of  the  sali- 
cylates, and  yet  I  am  not  prepared  dogmatically  to  negative  the 
judgment  of  so  many  good  observers.  One  should  choose  the 
milder  alkalies — sodium  bicarbonate,  potassium  citrate,  or  potassium 
acetate;  for  example,  20  grains  of  sodium  bicarbonate  every  two 
hours  until  the  urine  reacts  alkaline,  and  then  every  three  hours, 
or  in  a  little  less  dose,  or  enough  to  continue  the  urine  alkaline. 
Those  w'ho  are  enthusiastic  in  its  use  claim  that  cardiac  complica- 
tions are  less  likely  to  ensue,  or,  if  occurring,  they  are  less  severe. 

Sy:mptomatic  Treatment.  The  symptoms  that  give  character 
to  this  disease  are  those  referable  to  the  joints.  The  improvement 
in  the  local  manifestations  of  the  disorder  under  salicylates  consti- 
tutes one  of  the  most  satisfactory  evidences  of  their  potency,  and 
yet  the  resolution  of  these  parts  often  lingers  well  behind  the  disap- 
pearance of  the  fever  and  the  pain;  and,  moreover,  much  can  be 
done  during:  the  height  of  the  disturbance  to  ameliorate  the  dis- 
comfort,  hasten  the  resolution,  and  prevent  bad  sequels. 
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Rest.  For  an  inflamed  joint,  just  as  for  a  broken  bone,  res*,  is 
imperative.  Pain,  which  I  have  said  is  Nature's  agent,  impels  rest, 
but  when  pain  is  banished  or  mitigated  under  our  ministrations,  the 
patient  uses  the  joint  too  early,  and  often  to  his  great  detriment. 
The  position  of  the  limb  in  semiflexion  is  one  involuntarily  chosen 
as  the  most  comfortable,  and  may  be  preserved  during  the  acuteness 
of  the  attack.  Various  devices  are  used  to  maintain  a  single  posi- 
tion. We  can  bolster  the  limb  by  putting  pillows  under  the  knee 
or  on  either  side,  and  find  similar  arrangements  for  the  other  joints. 
This,  of  course,  can  not  assure  a  high  degree  of  immobility,  and  we 
can  secure  better  results  with  splints,  well  padded  and  carefully 
applied.  The  success  of  these  devices  depends  on  the  care  and 
skill  with  which  they  are  applied,  and  if  simply  suggested  by  you 
and  left  to  the  devices  of  unskilled  hands  in  the  application  will  be 
far  worse  than  useless.  Still  another  way  to  attain  the  desired  end 
is  by  applying  stiff  bandages  of  plaster-of-Paris  or  starch.  Again, 
much  care  must  be  taken  in  the  application,  as  the  parts  cannot  be 
daily  inspected,  and  rough  folds  in  the  bandage,  bits  of  dried  plaster 
next  the  skin,  which  is  moist  with  the  excessive  perspiration,  can 
induce  sores  of  serious  import.  These  casts  must  be  reapplied  as 
the  effusion  in  the  joint  disappears.  On  the  whole,  a  good  splint  is, 
I  think,  the  best  device. 

Heat  and  Cold.  The  patient's  testimony  is  sufficient  evidence  of 
the  comfort  these  measures  afford,  whatever  opinion  may  be  enter- 
tained with  reference  to  their  curative  qualities  and  the  rationale 
of  their  action.  From  the  standpoint  of  comfort  the  reaction  of 
different  patients  to  heat  or  to  cold  differs  widely.  To  one  patient, 
with  a  painful  joint,  cold  gives  almost  instant  relief,  while  in  another 
the  pain  is  intensified,  and  finds  relief  from  heat,  and  vice  versa. 
Continuous  cold  exercises  considerable  anesthetic  effect,  and  may 
be  secured  by  the  application  of  the  ice  coil,  or  the  more  readily 
obtained  and  manipulated  ice  bag.  Ice  bags  of  various  shapes 
may  be  obtained,  but  the  circular  ice  bag  does  well  for  most  pur- 
poses. The  ice  bag  must  be  properly  filled  in  order  to  make  its 
application  efficient.  The  ice  should  be  cracked  in  pieces  not  larger 
than  the  end  of  one's  thumb,  and  enough  to  cover  the  bottom  of  the 
bag.  Enough  cold  water  is  poured  on  this  to  enable  one  to  force 
all  the  air  out  of  the  bag  and  screw  the  cap  down  to  the  level  of  the 
water.  This  procedure  leaves  the  bag  supple,  so  that  it  may  be 
wrapped  around  the  part,  which  the  presence  of  air  makes  imjios- 
sible.  Protect  the  part  with  a  thin  layer  of  vaseline  or  oil  and  a  thin 
layer  of  cloth.  A  long-continued  direct  application  of  ice  to  the  skin 
may  do  damage  to  that  structure.  Heat  is  best  applied  by 
fomentations.  A  couple  of  layers  of  flamiel  are  wrung  out  of  boiling 
water  in  a  wringer  made  of  a  crash  towel,  and  applied  siuigly  to  the 
joint.  This  is  repeated  three  or  four  times,  at  intervals  of  ten  to 
fifteen  minutes.     The  parts  are  then  sponged  with  water  at  al)t)ut 
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75°  F.,  aiul  wrapped  in  Hannel  or  non-absorbent  cotton.  A  soothing 
application  is  the  cold  compress.  This  is  done  by  wringing  two  or 
more  layers  of  linen  or  old  cotton  cloth  or  cheesecloth  out  of  water 
at  about  60°  F.  and  applying  snugly  to  the  part.  This  in  turn  is 
covered  by  dry  flaimel.  These  applications  are  renewed  about  once 
an  hour.  The  effect  of  cold  is  momentary;  the  vessels  soon  dilating 
and  conveying  heat  to  the  surface,  warm  the  compress  to  the  tem- 
perature of  the  part  drying  it.  The  reaction  induces  a  hyperemia, 
the  value  of  which  will  l)e  touched  on  at  some  future  time.  The 
joints  should  at  all  times  be  well  protected  from  changes  of  temper- 
ature. This  is  best  done  by  wrapping  them  in  layers  of  non- 
conducting material,  like  flannel  or  non-absorbent  cotton  or  cotton 
l)atten.  The  luunber  of  drugs  that  have  been  used  locally  are 
legion.  I  will  purposely  refrain  from  mentioning  more  than  one  or 
two  that  I  have  found  helpful.  Perhaps  the  most  common  appli- 
cation is  methyl  salicylate.  That  it  does  any  more  than  any  other 
volatile  oil,  by  inducing  a  hyperemia,  I  dou1)t.  That  the  salicy- 
lates may  be  al)sorbed  by  the  skin  I  have  proved  to  my  own  satis- 
faction, but  not  in  such  amounts  as  to  make  that  the  object  of  the 
application.  The  methyl  salicylates  may  be  applied  pure,  or  in  the 
form  of  an  ointment.     The  following  is  one  in  much  use: 

I^— Methyl  saliuylatis, 

Menthol ua     1.5  per  cent. 

Petrolati q.s.  ad       1  oz. 

An  ointment  containing  ichthyol  has  been  much  praised.  For 
example: 

F^ — Iclitliyol 25  per  cent. 

Petrolati q.s.  ad  1  oz. 

M.  et  S. — Local  use. 

('ou)iferirritatioii.  Counterirritation  is  a  very  old  remedial 
measure,  which  has  survived  the  rise  and  fall  of  coinitless  thera- 
peutic efi'orts,  and  the  very  persistency  of  which,  in  this  Nihilistic 
age,  speaks  for  its  reality.  It  is  indicated  rather  in  the  subacute  or 
chronic  stages  of  joint  inflammation  than  in  the  acute.  Of  the 
many  means  of  inducing   it,   I   will   mention   two  only  as  worthy 

t consideration — the  cautery  and  tiie  fly  blister.  Of  the  two,  the 
former  is  much  the  l)etter,  as  being  easier  of  application,  easier  of 
control,  less  likely  to  be  followed  by  bad  results  locally,  and  entailing- 
no  danger  from  al).sorption.  The  cautery  is  flicked  lightly  over 
the  part,  care  being  taken  to  avoid  severe  blistering  or  deep  burns. 
The  part  is  then  smeared  with  va.seline,  oil,  or  ointment. 
In  applying  the  blister  (ceratum  cantharadis),  it  is  cut  about 
one  inch  square.  In  making  the  application  to  the  knee,  four  such 
might  be  used,  one  above  and  one  i)elow  on  either  side.  Shave  and 
cleanse  the  part.     Oil   the  edges  of  the  l)lister  and   applv  a  little 
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vaseline  to  the  skin  adjacent  to  the  blister,  to  avoid  its  spreading. 
Leave  the  blister  in  position  for  four  to  six  hours,  and  if  a  blister  has 
not  formed  in  the  skin  by  this  time  apply  a  warm  poultice  to  the  part, 
which  will  hasten  its  formation.  Puncture  the  blister  on  its 
dependent  edge,  evacuating  the  serum  but  not  destroying  the  pro- 
tecting epithelium.  Dress  with  oil.  Some  ot  the  disadvantages  of 
the  blister  have  just  been  set  forth,  and  in  the  presence  of  a  damaged 
kidney,  as  may  occur  in  the  course  of  rheumatism,  the  dangerous 
irritating  effect  of  this  drug  on  the  parenchyma  of  the  kidney,  which 
it  causes  in  the  course  of  its  excretion,  must  be  kept  in  mind. 

Pressure.  When  an  effusion  is  slow  to  absorb,  one  may  hasten 
the  result  at  times  by  applying  a  snug  bandage  of  flannel  or  rubber, 
which  will  exert  a  continuous  but  moderate  pressure. 

Later  Measures.  As  the  disease  is  prolonged,  chronic  changes  in 
the  joints  threaten.  Care  must  be  exercised  to  prevent  ankylosis. 
Splints  must  be  occasionally  removed  and  plasters  and  bandages 
taken  off.  Gentle  manipulation  of  the  joint  must  be  carried  out; 
or  intelligent  massage,  hot  fomentations,  hot  air  baths,  and  baking 
had  recourse  to  to  facilitate  absorption  and  resolution.  In  these  later 
stages  it  is  still  believed  that  the  iodide  of  potassium  may  do  good. 

Complications.  Hyperpyrexia.  The  sudden  onset  of  exces- 
sively high  temperature,  with  extreme  restlessness,  headache,  vom- 
iting, delirium,  and  later  coma,  suggestive  of  meningitis,  while 
occurring  in  the  course  of  other  febrile  processes,  is  relatively 
common  in  rheumatism.  It  must  be  treated  promptly  and  on  the 
same  principle  as  a  sunstroke,  that  is,  by  a  rapid  withdrawal  of  heat. 
This  is  effectually  done  only  by  the  use  of  cold  baths  or  packs.  The 
patient  is  put  into  a  tub  at  65°  F.,  or,  if  the  shock  is  too  great,  the 
water  may  l)e  warmed  to  80°  F.,  and  as  the  water  warms  from  the 
patient's  body  heat,  the  temperature  is  kept  down  by  adding  ice  to 
it.  The  patient  should  be  kept  in  the  bath  until  the  temperature 
falls  several  degrees.  If  a  fall  to  about  102°  F.  can  be  attained,  the 
patient  should  be  removed  from  the  bath,  as  the  temperature  will 
often  continue  to  fall.  During  the  bath,  ice  or  cold  water  should  be 
applied  to  the  head.  The  bath  should  be  repeated  as  often  as  the 
temperature  rises  to  between  104°  and  105°  F.  If  the  patient 
becomes  chilled,  is  cyanosed.  the  temperature  falls  well  lielow 
normal,  or  collapse  threatens,  he  should  be  removed  from  the  bath, 
put  in  warm  blankets,  heat  applied,  antl  stimulants  freely  used. 
A  cold  pack,  the  wet  sheet  in  which  the  patient  is  wrapped  being 
continuously  rui)bed  with  ])ieces  of  ice  until  the  desired  drop  is 
obtained    is  sonietinies  fpiite  as  efhcacious  as  the  bath. 

Cardiac  Complicalious.  The  fre(|uen("y  of  these  complications, 
and  their  gravity,  threatening  not  merely  the  patient's  life  in  the 
present  attack,  but,  worse  yet,  his  future,  dooming  him  to  a  life  of 
invalidism  and  dependence,  make  them  by  far  the  most  important 
features  of  the  attack,  and  haunt  the  physician  from  the  incipiency 
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of  the  disease.  A  visit  should  never  be  completed  without  a  care- 
ful examination  of  the  heart.  Changes  in  rate,  rhythm,  quality  of 
sounds,  or  the  appearance  of  adventitious  sounds,  should  imme- 
diately put  the  physician  on  his  guard.  It  cannot  be  too  emphatically 
insisted  that  the  mildest  attack,  as  judged  by  fever,  pain,  joint 
implications,  and  general  discomfort,  may  still  be  accompanied  by 
grievous  heart  implication. 

Statistics  vary,  but  from  reliable  sources  it  is  gathered  that  peri- 
carditis occurs  in  15  per  cent,  of  the  cases,  and  endocarditis  in  over 
50  per  cent. ;  in  children  under  ten  years,  in  as  high  as  75  to  80  per 
cent.  It  must  be  rememljered  that  a  more  proper  term  for  what 
actually  exists  in  the  heart  is  pancarditis,  for  the  whole  structure  is 
likely  to  be  implicated.  The  treatment  of  these  conditions  is  the 
same  as  when  occurring  under  other  circumstances,  and  is  dealt 
with  elsewhere.  The  only  question  to  be  discussed  at  this  juncture 
is  the  use  of  salicylates.  Some  authors  fear  the  depressing  effects 
of  the  drug.  Others  maintain  that  the  condition  responds  more 
favorably  to  the  alkaline  treatment.  Others  still  consider  that  the 
appearance  of  the  cardiac  complications  indicates  no  change  in  the 
treatment.  Personally,  I  have  always  continued  the  salicylates; 
but  if,  in  addition  to  evidences  of  inflammation,  the  heart  shows  that 
it  is  becoming  incompetent,  I  then  stop  the  salicylates  or  any  drug 
that  may  confuse  a  judgment  of  the  factors  concerned,  and  rely  on 
the  ordinary  measures  pursued  in  heart  disease. 

Pulmonary  Complications.  Pneumonia  and  pleurisy  occur  in  a 
considerable  number  of  the  cases,  some  authors  giving  the  figures 
as  high  as  10  per  cent.  I,  myself,  have  seen  it  frequently  in  the 
severe  rheumatism,  and  always  with  the  cardiac  involvement.  The 
treatment  is  such  as  would  be  instituted  under  other  circumstances. 

Other  Complications.  Sore  throat,  urticaria,  sleeplessness  indicate 
no  special  considerations,  as  occurring  in  this  particular  disease. 
Anemia  is  a  striking  feature  of  the  disease,  and  indicates  in  con- 
valescence the  use  of  iron  and  iron-containing  foods.  Sweats  of  a 
severe  type  have  long  been  associated  in  the  minds  of  physicians 
with  rheumatism,  and  may  require  especial  consideration.  They 
are  very  acid,  and  may  cause  considerable  irritation.  Sponging 
with  a  mild  alkaline  solution,  as  1  per  cent,  sodium  bicarbonate, 
gives  relief.  The  skin  should  be  kept  dry  with  one  of  the  numerous 
powders  that  contain  talcum,  or  one  made  of  equal  parts  of  zinc 
oxide  and  starch.  If  the  sweating  is  very  severe,  atropine  may  be 
used  in  doses  of  jj^^  to  ^jj  grain. 

Convalescence.  The  patient  should  be  kept  in  bed  for  some  time 
after  the  symptoms  have  subsided — one  or  two  weeks.  The  diet 
should  be  increased  to  include  green  vegetables,  later  eggs,  fish,  and 
meat.  It  should  be  simple  in  its  character  and  in  the  manner  of  its 
preparation.  It  should  be  sufficient,  but  not  excessive,  nor  should 
the  patient  be  teased  to  stuff  by  palatable  di.shes.     A  change  of 
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cMivirojinit'iit  often  helps  to  establish  convalescence,  but  the  patient 
should  not  be  hurried  away  too  soon  or  exposed  to  discomforts  in  his 
new  surround inos  for  the  mere  sake  of  the  chan<i;e. 

Prophylaxis.  The  avoidance  of  this  disease  so  lamentable  in  its 
consequences,  must  rest  upon  our  education  of  the  public  in  hygiene, 
through  the  schools  and  other  agencies.  The  gospel  of  fresh  air 
must  be  preached,  clean  bodies,  proper  clothing,  avoidance  of 
neglect,  such  as  remaining  in  wet  and  damj)  clothing.  More  than 
this,  parents  and  teachers  must  be  made  to  understand  the  meaning  of 
chorea,  sore  throats,  stift*  necks,  and  "growing  pains"  in  children, 
and  the  results  of  neglect. 


DECOMPRESSION   IN  THE  TREATMENT   OF  MENINGITIS. 

LUMBAR    PI'XCTl'RK   IX    THE   LIGHT    OF   RECENT   ADVAXCES. 

By  J.  F.  HuLTGEx,  M.I)., 

PATH0I,0(;IST    TO    THK    ENGLKWOOI)    HOSPITAL,    rHICACO.     ILL. 

The  diagnostic  value  of  lumbar  puncture  is  so  well  established 
that  I  need  not  dwell  upon  it.  The  therapeutic  indications  for 
opening  the  sacral  cisteri\  should  be  equally  plain,  yet  the  sur- 
prising fact  is  that  even  leading  text-books  on  internal  meilicine  are 
very  indifferent  as  to  its  use  in  meningeal  dieases.  Thus,  Koplik' 
and  P.  TchernofF  advise  lumbar  puncture  oiihi  for  diagnosis. 
Dieulafoy^  says  it  is  of  no  use  in  the  treatment.  Holt^  is  at  least  fair 
in  saying  it  does  no  harm,  and  it  may  help  greatly.  Local  clinicians 
seem  to  dread  lumi)ar  j^uncture  even  as  diagnostic,  l)ecause  once 
in  a  great  while  some  one  reports  a  death  after  the  performance, 
although  such  a  fatality  could  easily  l)e  avoided.  Xeisser  and 
Pollack'*  say  that  internists  are  astonishingly  slow  to  puncture  the 
sj)iiijd  arachnoid  space,  although  they  have  promiscuously  j)unctured 
every  other  organ  or  viscus  in  the  l)ody.  Be  all  this  as  it  may,  we 
must  agree  that  the  attitude  of  some  authors  has  resultetl  in  an 
undeserved  neglect  of  an  exceedingly  useful  therapeutic  agent, 
which,  if  emj)loye(l  j)roj)erly,  would  save  many  lives  and  relieve 
a  great  deal  of  unnecessary  sulfering  on  the  j)art  of  the  patients. 

A  critical  studv  of  the  genesis  of  the  meningitic  svmptonis  con- 
duces to  a  Ix'ttcr  understanding  of  their  niechanism,  and,  conse- 
(|nentlv  to  a  more  logicid  treatment.     The  most  j)rominent  features 

'  ,It»ir.  .\iiuM.  .Me.l.  Assoc.  .Vpril  (1,  HH)7. 

-  Arrhiv  f.  Kinderlu-ilkiindc.  Kebninr.v  1,  IfMXi. 

'  PiitholoKie  Intornc.  UM)».  iii,  l>,St>. 

*  Disp.asps  nf  Infancy  ami  CliililluHxl.  UXXl,  p.  70C.. 

^('Iiinirif.   (>p<Miitinns-l,.-liif,    UHIC.  p.   299. 
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of  ineniiijiitLs — headache,  voiuitiiii>',  ami  stasis  papiHa' — are  distinct 
evidences  of  increased  intracranial  pressure,  whatever  morbid  lesions 
they  may  be  based  upon.  The  relief  of  that  excessive  pressure 
becomes  the  prime  indication  for  immediate  lunil)ar  puncture.  A.s 
early  as  1905  P.  Marion''  held  this  procedure  "an  excellent  agent 
of  decompression,  often  curative,  always  palliative."  Kocher^ 
insists  upon  the  causal  therapy  of  excessive  intracranial  pressure, 
but  it  is  more  humane  first  to  relieve  the  pressure,  and  then  applv 
etiological  treatment,  such  as  antisera,  hemostasis,  etc.  In  menin- 
gitis  the  mechanical  effects  outweigh  the  toxic  lesions.  The  damage 
from  the  former  becomes  soon  irreparable,  while  the  toxic  lesions 
disappear  sooner  or  later,  often  completely,  even  after  several 
weeks  of  duration.  Harvey  Cushing'*  lays  great  stress  upon  the 
early  decompression  in  excessive  intracranial  pressure  from  whatso- 
ever cause.  A  review  of  the  pathologic-anatomical  lesions  in  menin- 
gitis will  convince  any  trained  observer  of  the  preventability  of  these 
irreparal)le  morbid  changes.  Energetic  prophylactic  decompres- 
sion would  reduce  to  a  minimum  such  disastrous  results  as  optic 
neuritis,  deafness,  oculomotor  disturbances,  and  some  psychopa- 
thies, all  of  which  are  due  to  the  mechanical  effects  of  the  excessive 
intracranial  pressure.  Stieren^  favors  decompression  as  soon  as  a 
diagnosis  of  excessive  intracranial  pressure  is  made,  and  only  then 
employs  medical  treatment.  The  weight  of  evidence  favors  the 
mechanical  theory  of  stasis  papilla\  such  as  advocated  by  Horsley, 
Cushing,^"  Spiller,'^  Allen,  and  others. 

Personally  I  agree  with  those  observers  who  accept  the  physical 
mechanical  genesis  not  only  of  optic  neuritis,  but  of  the  totality  of 
the  meningeal  symptoms.  They  are  avoidable,  provided  we  use 
decompression  early  enough.  The  diagnosis  of  meningitis  depends 
upon  the  timely  recognition  of  pressure  symptoms.  This  implies  a 
careful  analvsis  of  the  findintrs  in  the  case.  Meniniritis  must  be 
suspected  earlier  than  hitherto.  1  have  elsewhere  insisted  upon  the 
value  of  repeated  careful  blood  examinations  in  this  class  of  cases. '- 
Total  and  differential  leukocyte  counts  will  furnish  us  with  very 
valuable  information  in  the  early  diagnosis  of  intracranial  hyper- 
pressure.  Spiller  thinks  that  when  we  learn  to  distinguish  l)etween 
the  increased  intracranial  pressure  of  inflammatory  origin  and  that 
of  non-inflammatory  nature,  trephining  (decompression)  will  be 
more  advantageous.  The  possibility  of  recovery  from  mem"ngitis 
has  never  been  denied,  but  the  consensus  of  text-book  writers  and 
of  general  experience  have  di.scredited  it  so  much  that  we  should  not 

*  Chir.  du  Systi-me  Nerveux.  Paris,  190,i. 
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'"Cerebral  .Surgery,  etc..  Jour.  .\mer.  Med.  .A.ssoc,  January-  10,  1909.  p.  184. 
"  Internal  Hydrocephalus,  .Jour,  .\nier.  Med.  .•Vssoc.  .\pril  1."?.  1907. 
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wonder  when  Kaufman/^  in  his  last  edition,  says  of  tuberculous  menin- 
gitis "  it  is  nearly  always  fatal."  Up  to  now,  the  actual  recoveries  from 
tuberculous  meningitis  have  been  confined  to  a  few  text-book  reports, 
although  several  experienced  pathologists  told  me  personally  of 
postmortem  findings  justifying  the  retrospective  diagnosis  of  pre- 
ceding healed  meningitis.  In  those  cases,  of  tuberculous  or  other 
nature,  when  the  meningitis  is  neither  a  terminal  process  of  a 
generalized  infectious  disease,  nor  an  accessory  part  of  an  actual 
serious  malady,  the  outlook  should  be  very  good,  provided,  of  course, 
decompression  be  early  resorted  to.  Furthermore,  I  believe  that  in 
the  near  future  we  shall  be  able  to  report  a  great  many  cases  of  menin- 
gitis, tuberculous  as  well  as  others,  "with  prompt  and  full  recovery. 
I  am  convinced  that  the  cases  here  reported  will  not  remain  in  the 
literature  as  isolated  facts,  and  that  the  field  opened  by  Jaboulay, 
Horsley,  Gushing  and  Frazier,^*  Spiller,^^  and  Bordley  will  yield 
a  goodly  crop  of  results. 

I  feel  that  meningitis  in  general,  and  tuberculous  meningitis  in 
particular,  has  an  enormous  mortality  simply  because  we  allow 
it  to  have  its  way  until  the  lesions  produced  during  our  extreme 
passivity  have  become  irreparable.  Theoretically,  as  I  have  held 
for  years,  a  simple  meningitis  is  curable  by  the  timely  removal 
of  the  excessive  intracranial  pressure.  This  has  been  realized  in 
practice,  as  shown  by  the  following  cases,  of  which  three  occurred 
in  my  own  practice  and  one  case  in  that  of  Dr.  C.  A.  Erickson. 

Case  I. — Record  1879.  September  22,  1908.  The  patient  was 
seen  also  by  Dr.  I.  A.  Abt  and  Dr.  M.  Kahn."  The  case  was  treated 
as  one  of  tonsillitis  during  the  first  thirtv-six  hours.  The  diagnosis 
of  meningitis  was  confirmed  by  lumbar  puncture  on  the  fifth  day 
of  the  disease;  62  c.c.  of  very  clear  fluid,  escaped  under  marked 
pressure.  Microscopically,  it  was  negative.  Culture  and  animal 
experiments  were  negative.  Examination  of  the  blood:  10,200 
white  corpuscles.  The  diflerential  count  was:  polynuclears,  61.4 
per  cent;  small  mononuclears,  27.6  per  cent.;  large  mononuclears, 
8.5  per  cent.;  eosinophiles,  0.5.  The  prognosis  was  bad  before 
decompression,  but  the  patient  began  to  improve  immediately 
after  the  lumbar  puncture.     No  other  therapy  was  used. 

Resume.  The  case  is  one  of  serous  nuMiingitis,  cured  by  lumbar 
puncture  alone.     The  patient  is  in  excellent  health  now. 

Case  II.— Record  1894.  January  8,  1909.  Eda  R.,  aged  six 
years.  Was  seen  with  Drs.  M.  Bacon  and  C.  INI.  Piper.  Only 
child,  thin  and  tall.  Healthy  enough  as  a  baby.  Intermittent  bron- 
cliilis  in  cliildhood.  ^leasles  one  year  ago.  In  good  health  then  until 
three  days  ago,  when  two  iiours  after  a  fall  while  roller  skating 
I 
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began  to  complain  of  headache  and  nausea  which  kept  getting 
worse.  Vomiting  at  random.  Patient  feverish  and  restless,  at  first, 
but  rather  drowsy  in  last  twenty-four  hours. 

The  child  was  found  in  dorsal  decubitus,  with  knees  flexed.  The 
head  was  retracted  and  opisthotonos  Cjuite  marked.  Rigidity  of  the 
spine  and  the  Kernig  symptom  were  pronounced.  There  was 
slight  ptosis  of  both  upper  lids,  yet  no  squint.  Pupils  normal. 
Child  partially  conscious,  but  rather  dull  and  drowsy.  Temperature, 
102.8°;  pulse,  120;  respirations,  30.  Moderate  tonsillitis.  The 
examination  of  the  skin,  joints,  lungs,  heart,  and  abdomen  was 
negative.  The  leukocytes  were  40,000  whites  (two  counts).  Dif- 
ferential: polynuclears,  86.3  per  cent.;  small  mononuclears,  9.9 
per  cent.;  large  mononuclears,  3.8  per  cent.;  eosinophiles  absent. 
Lumbar  puncture:  45  c.c.  of  very  clear  fluid,  sterile  on  micro- 
scopic examination,  but  showing  moderated  polynucleosis  (70 
per  cent.). 

The  child  improved  very  slowly  during  the  next  four  days.  On 
the  second  day  after  the  lumbar  puncture,  distinct  signs  of  pneu- 
monia over  the  right  upper  lobe;  on  the  fourth  day  a  double  otitis 
media  purulenta  appeared.  Nevertheless,  under  good  nursing, 
etc.,  the  patient  improved  so  that  a  week  after  the  puncture,  that  is, 
eleven  days  after  the  onset,  she  was  able  to  sit  up  in  her  bed  for  her 
meals,  and  had  normal  temperature. 

Resume.  A  case  of  undetermined  meningitis,  but  probably  of 
influenzal  nature  (leukocytic  formula,  pneumonia,  and  otitis  media). 
Improvement  occurred  after  lumbar  puncture  and  progressed  to 
complete  recovery.     The  patient  is  in  good  health  now. 

Case  III. — Record  2007.  Seen  with  Dr.  M.  Kahn,  January  14, 
1909.  Julius  G.,  aged  four  years,  well  built,  well  nourished,  always 
well  until  two  days  ago,  when  he  took  sick  suddenly  with  convulsions, 
fever,  vomiting,  and  constipation.  These  symptoms  increased|in 
severity  until  the  patient  presented  the  following:  half  sitting  in  bed, 
conscious  though  a  little  dull,  face  flushed,  cephalalgia,  and  random 
emesis.  Slight  left  ptosis.  Head  well  retracted,  neck  quite  rigid  and 
tender,  vertebral  column  stiff,  Kernig  symptom  manifest.  No 
automatic  movements.  Temperature,  103°;  pulse,  100;  respirations, 
30.  Lungs,  joints,  throat,  and  abdomen  negative.  Lumbar  punc- 
ture: 70  c.c.  of  a  rather  opalescent  fluid,  under  marked  pressure, 
showing  66  per  cent,  of  polynuclears,  and  33  per  cent,  of  mono- 
nuclears. A  cocobacillus  w'ith  the  microscopic  features  of  the 
Pfeiffer  influenza  bacillus  was  found.  Injection  of  12  c.c.  of  the 
fluid  into  a  guinea-pig  remained  negative.  Leukocytes,  22,500 
total  whites.  Differential  count:  polyiuiclears,  69  per  cent.;  small 
mononuclears,  26.5  per  cent.;  large  mononuclears,  4.5  per  cent.; 
eosinophiles  absent.  There  was]mixed  polynuclear  and  lymphocytic 
leukocytosis. 
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Resume.  Acute  meningitis,  probably  influenzal,  with  verv  rapid 
recovery  after  decompression.     The  patient  is  in  good  health  now. 

Case  IV. — Report  kindly  furnished  by  Dr.  C.  A.  Erickson. 
Boy,  aged  seventeen  years,  with  negative  antecedents  except  for 
suppurating  cervical  glands  in  early  childhood,  and  a  Xeisser 
infection  two  years  ago.  Eell  two  stories  several  years  ago,  but  did 
not  injure  himself.  Initiated  into  a  fraternal  society  just  before  the 
onset  of  the  disease. 

About  seven  weeks  ago,  with  occipital  headaches,  there  was  occa- 
sional vomiting,  loss  of  appetite,  constipation,  lack  of  ambition,  loss 
of  weight.  Symptoms  aggravated  progressively,  and  patient  became 
mentally  dull,  somnolent,  and  irritable.  He  was  first  seen  on  May 
19,  1909.  Temperature  was  normal;  pulse,  46;  respirations  normal; 
urine  negative.  I.,eukocytes,  14,800.  May  20,  1909,  he  was  seen 
in  consultation  by  Dr.  A.  K.  Edwards.  The  patient  was  in  opis- 
thotonos, with  neck  rigid  and  head  retracted.  Kernig  symptom, 
fliplopia,  somnolence,  and  severe  headache  were  present.  The  pulse 
was  50,  the  temperature  normal. 

A  diagnosis  of  tuberculous  cerebrospinal  meningitis  was  made. 
Tvumbar  puncture:  100  c.c.  of  slightly  cloudy  fluid,  under  marked 
tension;  cultures  sterile;  sediment  chiefly  lymphocytes.  Three 
days  afterward  the  headache,  the  vomiting,  and  the  somnolence 
had  entirely  disappeared. 

May  21,  1909.  Left  arm,  Pirquet  showed  a  markedly  positive 
reaction.  Leukocytes,  14,400;  temperature,  normal;  pulse,  60. 
Patient  improved  rapidly,  but  on  June  6,  1909,  a  second  lumbar 
puncture  became  necessary  on  account  of  headaches  and  vomiting 
for  two  to  three  days  previously;  60  c.c.  limpid  fluid  removed.  Since 
then  the  patient  has  improved  very  greatly,  and  is  now  apparently 
in  perfect  health. 

Resume.  A  case  of  tuberculous  meningitis,  with  recoverv.  Lum- 
bar puncture,  as  the  only  therapeutic  measure  used  in  this  case, 
must  be  considered  curative.  The  removal  of  intracranial  hyper- 
pressure,  that  is,  decompression,  was  accomplished  promptly  and 
thoroughly  by  means  of  two  consecutive  lumbar  punctures. 

Summary.  1.  The  semeiology  of  meuingitic  symptoms  is  identical 
with  that  of  pressure  pluMionuMia. 

2.  The  infectious  toxic  or  toxic  infectious  factor  in  meningitis  has 
been  overrated  hitherto,  and  the  mechanical  element  of  this  clinical 
picture  has  been  neglected. 

3.  The  earlv  diagnosis  of  meningitis  depends  mainly  upon  the 
recognition  of  actual  or  susj)cctcd  intracranial  livj)crprcssnre.  the 
removal  of  wliicli  becomes  at  once  the  foremost  therajieutic  indi- 
cation. 

4.  Decompression  by  means  of  linnbar  puncture  is  feasible 
in  the  vast  majority  of  cases,  because  the  a(|ue(lnet  of  Sylvius  is 
seldom  fotallv  occluded. 
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5.  The  tact  that  Quincke  originated  hunbar  puncture  for  the 
removal  of  intracranial  hyperpressure  gains  additional  value  in  the 
light  of  the  recent  studies  of  Harvey  Gushing,  Spiller,  Frazier, 
Horsley,  Bordley,  Theodore  Kocher,  and  others. 

6.  There  are  several  reasons  for  the  enormous  mortality  of  tuber- 
culous meningitis:  first,  the  injury  to  the  l)rain,  due  mainly  to 
pressure,  causing  a  degenerative  encephalitis;  second,  the  co-exist- 
ence of  advanced  tuberculosis  elsewhere  in  the  body,  usually  in 
the  lunos;  and  third,  the  occurrence  of  miliarv  meningeal  tui)er- 
cidosis,  as  a  terminal  infection  in  such  diseases  as  nephritis, 
cirrhosis  of  the  liver,  etc. 

7.  Tuberculosis  of  the  cerebrospinal  meninges  owes  its  danger 
to  the  mechanical  effects  produced  by  the  excessive  pressm-e  upon 
the  medullary  centres  or  the  gray  matter,  not  to  its  infectious  char- 
acter, for,  as  we  well  know,  tuberculosis  elsewhere  has  a  remarkable 
tendencv  to  self-cure. 


ESSENTIAL  PENTOSURIA/ 

By  Solomox  Solis  Cohex,  M.D., 

PROFESSOR   OF   CLINICAL   MEDICINE    IN   THE   JEFFERSON    MEDICAL  COLLEGE;    PfTS-SICIAN    TO   THE 
PHILADELPHIA    GENERAL    HOSPITAL. 

The  old  dictiun  that  life  is  the  chemistry  of  carbon  receives 
additional  illustration  in  the  anomalous  condition  known  as  pento- 
suria— the  presence  in  the  urine  of  the  pentatomic  form  of  sugar. 
It  constitutes  as  yet  little  more  than  a  clinical  ciu'iosity,  but  sug- 
gests many  important  questions,  whose  answ^ers,  when  found,  will 
doubtless  be  illuminating  as  to  certain  dark  corners  of  the  field 
of  metabolism. 

Pento.se  is  a  .species  name  rather  than  an  individual  designation. 
It  is  applied  to  a  group  of  some  eleven  monosiiccharids,  having 
the  y-eneral  formula  C.H,„0-,  and  thus  difieriu";,  bv  one  carbon 
atom  and  the  elements  of  a  molecule  of  water,  from  dextrose, 
levulose,  galactose,  etc.,  which,  containing  six  carbon  atoms  in 
the  molecule,  are  termed  hexoses.  But  this  apparently  slight 
chemical  difference  is  of  considerable  physiological  and  patho- 
logical importance.  The  sugar  which  appears  in  the  urine  in 
diabetes  mellitus  is  dextrose;  and,  as  we  all  know,  its  presence 
usually  indicates  a  profound  and  often  dangerous  disorder  of 
metabolism,  a.ssociated  with  distressing  symptoms  and  having 
a  somewhat  imcertain  dependence  upon  more  or  less  definite 
structural  lesions.     ^Miile  hexosuria  is  thus  potentially  and  often 
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actually  grave,  pentosuria,  on  the  other  hand,  is  essentially  mild. 
It  is  unaccompanied  with  the  polyuria,  polydipsia,  and  bulimia 
of  saccharine  diabetes;  it  is  not  characterized  by  emaciation  or 
by  obesity;  and,  so  far  as  yet  appears,  is  unattended  with  special 
liabiUty  to  pyogenic  and  other  infections  or  with  the  risk  of  acid 
intoxication.  Of  its  possible  association  with  definite  tissue  changes 
or  circulatory  disturbances  nothing  is  known. 

Urinary  dextrose  is  optically  active;  as  the  name  implies,  it 
rotates  the  polarized  ray  to  the  right.  Being  a  reducing  aldose,  it 
is  commonly  recognized  by  its  power  to  precipitate  metals  or  their 
oxides  from  solutions  of  metallic  salts,  especially  those  of  copper 
and  bismuth  when  heated  with  an  alkali.  It  is  fermentable  with 
yeast.  These  properties  are  manifested  by  the  hexoses  in  general, 
as  well  as  by  the  disaccharids — for  example,  sucrose  and  maltose — 
which  contain  twelve  carbon  atoms  and  may,  by  the  hydrolyzing 
action  of  dilute  mineral  acids,  be  made  to  take  up  the  elements  of 
an  additional  molecule  of  water  and  separate  into  two  hexose  mole- 
cule groups.  The  pentoses  are  likewise  reducing  aldoses.  They 
behave  much  like  dextrose  with  the  bismuth  test  of  Boettger,  but 
the  reduction  of  metallic  bismuth  is  usually  incomplete  and  the 
precipitate  is  brown  or  gray,  rather  than  an  absolute  black.  With 
Fehling's  solution,  they  give  a  peculiar  reaction,  producing  some- 
what suddenly,  after  some  minutes'  boiling,  a  heavy  greenish 
or  yellowish  or  orange-colored  precipitate  in  place  of  the  red  or 
salmon-colored  oxide  with  whose  gradual  development  we  are 
familiar,  ^^^lile  decomposable  by  the  action  of  certain  bacteria, 
and  especially  the  intestinal  flora,  they  do  not,  however,  ferment 
with  yeast,  and  their  bacterial  decomposition  is  not  attended  with 
the  evolution  of  gas.  Consequently,  in  the  examination  of  a  speci- 
men of  urine  which  reduces  bismuth  imperfectly  and  gives  an 
anomalous  or  incomplete  copper  reduction,  the  failure  to  ferment, 
more  especially  if  polarisco])ic  examination  shows  the  reducing 
substance  to  be  optically  inactive,  should  direct  attention  to  the 
possibility  of  the  presence  of  a  pentose.  Diabetes  mellitus  is  in 
such  instances  excluded;  but  other  chemical  tests  must  be  made 
before  the  identity  of  the  reducing,  non-fermentable  substance  can 
satisfactorily  be  established.  The  most  difHcult  discrinn'nation 
is  that  between  glycuronic  acid  and  pentose.  In  the  case  which 
I  report  herewith  I  availed  myself  of  the  chemical  skill  and 
knowledge  of  Professor  Charles  H.  La  Wall  to  make  this  dis- 
ciinniiation,  and  he  has  kindly  coiisent(>d  to  rej)ort  the  results  of 
his  tests  and  to  explain  their  signilicance.  While  oj)(ical  inactivity 
is  almost  conclusive,  both  against  dextrorotatory  glucose  and 
levorotatory  glycuronates,  it  nuist  not  be  forgotten  that  many  of 
the  pentoses  are  ()])tically  active;  and  at  lea.st  one  of  tliese  ha.s  been 
known  to  a|)])('ar  in  the  urine.  The  crucial  t(\st  is  the  recognition 
of  the  nu'hiug  ])oint  of  the  crystals  of  pentosa/one  produced  l)y 
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the  action  of  phenylhydrazin.  Spectroscopic  examination,  more- 
over, shows  diti'erent  positions  of  the  absorption  bands  of  the  sub- 
stances produced  by  the  action  of  various  reagents  with  glycuronic 
acid,  dextrose,  and  the  pentoses. 

The  pentose  group  of  saccharids — or,  more  correctly,  a  group 
of  anhydrides,  called  pentosans,  which  bear  the  same  relation  to 
the  pentoses  that  starch,  for  example,  bears  to  dextrose — is  widely 
distributed,  if  not  universally  present,  in  the  vegetable  kingdom; 
being  found  in  fruits,  leaves,  stems,  and  roots.  The  legumens 
and,  among  fruits,  the  pear,  are  especially  rich  in  pentosans.  The 
nucleinic  acid  of  the  embryos  of  wheat  was  found  by  Osborne 
and  Harris  to  contain  three  molecules  of  pentose  to  each  4  atoms 
of  phosphorus.  Pentose  has  been  demonstrated  by  Kossel  and 
Neiunan  in  the  nucleinic  acid  of  yeast,  and  Bendix,  as  well  as 
Aronson,  has  found  it  in  bacteria,  including  pathogenic  forms,  as 
tubercle  and  diphtheria  bacilli.  The  most  common  forms  of 
vegetable  pentose  are  those  termed  1-arabinose  and  1-xylose.  In 
the  animal  body,  pentose  was  first  discovered  by  Hammersten  as  a 
constituent  of  the  nucleoproteid  of  the  pancreas.  The  substance 
thus  discovered  has  been  identified  as  1-xylose.  Since  then  various 
observers  have  demonstrated  its  presence  in  the  liver,  the  thymus, 
the  thyroid,  the  spleen,  the  kidney,  the  muscles,  the  brain,  and 
the  mammary  gland,  and  it  is,  in  general,  supposed  to  be  a  per- 
sistent constituent  of  the  nucleus;  so  that  it  is  most  abundant  in 
those  tissues  that  are  rich  in  nuclei.  Nevertheless,  the  whole 
amount  contained  in  an  ordinary  adult  human  body  has  been 
calculated  as  not  more  than  about  10  grams. 

Pure  pentose,  when  given  to  man  or  the  carnivora  by  the  mouth 
or  injected  into  the  blood,  may  be  in  small  part  assimilated;  but 
it  is  usually,  for  the  most  part,  rapidly  excreted  in  unaltered  form 
in  the  urine.  Nevertheless,  large  quantities  of  pancreas  or  of 
vegetable  foods  containing  pentosans  may  be  ingested  without 
the  production  of  an  alimentary  pentosuria;  probably  on  account 
of  the  slowness  with  which  the  saccharid  is  set  free  from  its  proteid 
combinations.  The  discordant  results  obtained  by  various  observers 
in  regard  to  the  quantities  of  pentose  recoverable  from  the  feces 
and  urine  when  pure  xylose  or  pure  arabinose  has  been  adminis- 
tered by  the  mouth,  are  to  be  attributed  in  some  measure  to  its 
decomposition,  with  the  formation  of  lactic  acid  and  alcohol,  by  the 
intestinal  bacteria;  and  this  process  probably  tends  also  to  prevent 
alimentary  pentosuria  under  ordinary  conditions.  While  the  pen- 
tosans and  pentoses  seem  to  play  an  important  part  in  the  nutrition 
of  herbivora,  no  animal  or  vegeta!)le  enzyme  that  will  h}(h-olyze 
pentosans  has  been  demonstrated  with  certainty;  and  the  physio- 
logical questions  concerning  their  assimilation  and  utilization  are 
as  yet  fjuite  unsettled. 

When  alimentary  pentosuria  is  induced  by  the  feeding  of  pure 
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pentose,  the  form  that  appears  in  the  urine  is  the  dextrorotatory 
l-arabinose,-  whereas  tliat  which  appears  in  essential  pentosuria  is 
the  optically  inactive  r-arabinose.  'Hie  apparent  exception  reported 
by  Luzzato  is  attributed  by  some  critics  to  a  transient  alimentary 
pentosuria  accompanying  the  essential  form.  Urinary  pentose 
is  supposed  to  be  excreted  in  combination  with  urea,  as  an  arabi- 
noseureid.  To  this  fact  is  to  be  attributed  the  slow  reduction 
giving  rise  to  the  peculiar  reaction  with  Fehling's  solution;  for  the 
sugar  must  first  be  set  free  from  its  proteid  combination  by  the 
action  of  the  heat  and  alkali;  and  this  decomposition  occurs  only 
after  some  minutes'  boiling.  In  fact,  in  the  first  examination  of 
the  specimen  from  my  own  case  I  was  unable  to  get  any  response 
to  Fehling's  test  until  I  had  added  a  decided  excess  of  alkali. 

Pentosuria  was  first  clinically  recognized  in  1892  by  Salkowski 
and  Jastrowitz.  The  patient  happened  to  be  a  person  addicted 
to  morphine,  and  his  drug  habit  was  supposed  to  have  some  causal 
connection  with  the  condition.  This  idea,  however,  has  been 
disproved.  In  1(S95  Blumenthal  reported  two  additional  cases 
from  Salkowski 's  lal)oratory.  Since  then  a  number  of  cases  have 
been  reported,  most  of  them,  however,  from  the  First  ^ledical 
Clinic  in  Berlin  and  Salkowski 's  laboratory.  Xeuberg  identified 
the  urinary  pentose  as  r-  or  racemic  arabinose,  which  is  optically 
inactive,  but  may  be  decomposed  into  dextrorotatory  and  levoro- 
tatory  constituents.  Luzzato,  however,  foimd  the  pentosazone 
obtained  from  the  urine  of  his  patient  to  be  slightly  dextrorotatory, 
corresponding  in  this  respect  with  the  pentosazone  of  the  1-arabi- 
nose  of  the  vegetal)le  kingchmi.  In  my  case  a  dextrorotation 
of  scarcelv  1°  was  found  on  one  occasion  oidy.  The  significance 
of  this  will  be  discussed  later. 

I'hree  varieties  of  })entosuria  have  been  recognized:'  (1)  Allmni- 
farij  priifo.suria,  in  which  the  phenomenon  follows  the  ingestion  of 
food  rich  in  pentose-producing  substances.  (2)  Coniplicofiiig 
poiiositria,  in  wliich  the  urine  contains  both  ])ento.se  and  hexose — 
the  ca.ses  being  actually  diabetes  mellitus,  and  the  small  (piantities 
of  ])ent()se  transiently  ])res(Mit  having  no  known  clinical  significance. 

-The  lelters  d-  and  /-,  as  prefixed  lii  the  iianies  of  the  various  jteiito.ses,  are  .is  likely  to 
he  confiisiiiK  to  other  physicians  who  do  not  happen  to  l)e  exjiert  chemists,  as  tliey  were  to 
Mie  (nitil  I  learned  the  fads.  ( )ne  would  naturally  suppose  that  (/-arahinose  is  dextrorotatory 
and  that  /-arabinose  i.s  levorotatory;  hut  the  exact  contrary  is  the  ca.se.  The  letters  do  not 
indicate  the  optical  activity  of  arabinose,  xylose,  etc.,  V>vit  that  of  the  hexose  molecules  with 
which  the  pentoses  are  respectively  chemically  homologous. 

'  The  sub.stance  obtained  by  CamniidKe  from  the  urine  of  patients  having  pancrejitic  dis- 
ea.se  is  also  sujiposed  to  be  a  pentose.  In  a  recent  case  of  my  own  sliowiiiK  .•>  slight  C.-unniidge 
reaction  gluccse  wiis  excreted  for  si  few  days;  and  then  a  reducing,  non-fermentable  sub- 
stance, not  yet  identified.  .\  similjir  series  of  phenomena  occurred  in  the  case  of  an  obese 
woman  of  diabetic  anil  carcinomatous  heredity,  and  marked  vasomotor  atiixia  of  the  men- 
strual variety;  suggesting  a  possible  origin  in  pancreatic  circulatory  disturbance.  This 
ease  is  reported  in  my  paper  on  "  \  isceial  .\ngi(iiiciir">^cs,"  in  llic  rraii-..ntiiiii-  of  the  Asso- 
ciation o\   Arnciican   I'liysicians.   I!MM(. 
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Similar  to  these  cases  are  the  instances  of  experimental  pentosuria 
found  to  accompany  the  dial)etes  mellitus  of  dogs  deprived  of  the 
pancreas  or  poisoned  with  j)hloridzin.  (3)  Essential  pentosuria, 
in  which  the  excretion  of  pentose  is  persistent,  independent  of 
diet,  and  not  associated  with  diabetes  mellitus.  It  cannot  he 
said,  nevertheless,  that  in  essential  pentosuria  there  is  no  a.ssociation 
with  hexosuria.  The  relation,  however,  is  the  reverse  of  that 
obtaining  in  complicating  pentosuria.  It  is  now  the  dextrose  that 
appears  transiently  and  in  minute  (|uantities,  and  even  this  has  been 
recorded  in  but  a  few  cases,  of  which  my  own  appears  to  be  one. 

According  to  T.  C.  Janeway/  who,  in  1906,  reported  two  cases 
of  essential  pentosuria  in  l)r()thers,  there  had  been  previous  to  his 
report  but  seventeen  indubitable  cases  placed  upon  record,  of 
which  one  came  from  Italy  and  two  from  Norway,  but  none  had 
been  found  in  British,  French,  or  American  literature.  So  far 
as  I  know,  the  present  is  the  fourth  case  observed,  and  the  third 
case  to  be  placed  upon  record,  in  the  United  wStates.  Added  to  the 
seventeen  cases  collected  by  Janeway,  with  the  two  reported, 
and  two  others  (unpu})lished)  alluded  to  by  this  author,  it  would 
make  twenty-two  in  all.  I  have  not  searched  the  literature  since 
Janeway's  report,  and  there  may  be  a  few  more.  At  all  events, 
the  total  number  of  cases  recorded  in  the  seventeen  years  elapsing 
since  the  first  clinical  recognition  of  the  condition,  has  not  reached 
forty.     For  this  reason,  isolated  cases  are  still  worthy  of  report. 

My  patient  is  a  married  man,  a  native  of  one  of  the  middle  West- 
ern States,  aged  fifty  years.  He  has  never  had  any  venereal  infec- 
tion. He  uses  alcohol  rarely  and  tobacco  moderately.  He  is  a 
leading  member  of  the  bar  of  his  State,  and  is  frecjuently  required 
to  appear  in  the  supreme  courts  of  other  States  and  of  the  United 
States.  It  may,  therefore,  fairly  be  said  that  he  has  been  engaged 
for  many  years  in  arduous,  sometimes  exhausting,  mental  labor; 
and,  if  we  consider  the  strain  of  travel  and  of  pleading,  in  physical 
lalior  as  well.  However,  he  has  the  vacation  habit  well  established, 
and  except  for  an  occasional  European  trip,  usually  .spends  his 
summers  in  the  woods  or  mountains,  or  on  the  Maine  Coast,  tramp- 
ing, l)oating,  fishing,  hunting,  or  loafing,  as  the  enviroinnent  and 
his  mood  may  suggest.  \Vhen  at  home  he  rides  and  golfs  as  oppor- 
tunity ofl'ers.  He  does  not,  therefore,  strictly  .speaking,  lead  a 
sedentary  life.  He  has  recently — that  is  to  say,  for  .some  four 
or  five  years  past — been  actively  engaged  in  a  movement  for  reform 
in  the  govermnent  of  his  city;  and  has  had  in  coimection  therewith 
the  burden  of  ])rej>aring  important  legal  cases  against  a  number 
of  eminently  respectable  citizens.  It  is  to  be  su])posed,  therefore, 
tliat  he  has  l)een  under  a  .severe  mental  strain. 

\Miile  he  exhibits  scmie  of  the  signs  of  vasomotor  ataxia,  he  is 
not  what  is  conmionly  termed  neuroj)athic;  and  there  is  not  in  Jiis 

'  Amkr.    Ioi  h.  Mi :n.  Sci.,  190C,  cxxxii,  423. 
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family  any  history  of  neuropathic,  arthritic,  mahgnant,  tubercu- 
lous, or  diabetic  affection.     Cutaneous  affections  have  been  present. 

He  first  came  under  my  care  about  fifteen  years  ago  with  symp- 
toms of  subacid,  gastro-enteric  indigestion.  Recovery  took  place 
under  lavage,  gastric  faradization,  and  regulation  of  diet  and 
exercise.  The  urine  showed  an  excess  of  indican,  as  well  as  of 
uric  acid,  urates,  and  oxalates,  but  contained  no  albumin,  sugar, 
or  casts.  An  attack  of  furunculosis  some  years  later  made  me 
study  the  urine  carefully  and  persistently  for  glucose,  but  none 
was  found.  The  patient  has  had  from  time  to  time  brief  periods 
of  indigestion,  sometimes  a  transitory  constipation;  but  there  has 
been  no  significant  ailment  of  any  kind.  He  has  had  periods  of 
genuine  and  well-earned  fatigue,  but  no  neurasthenia.  He  has 
seen  me  at  least  once  in  every  year,  often  more  frequently;  and 
I  have  probably  examined  his  lu'ine  three  or  four  times  in  each 
year,  finding  neither  albumin  nor  sugar.  He  has  also  consulted, 
when  necessary,  a  leading  physician  of  his  home  city,  one  of  my 
own  pupils,  whom  I  have  associated  with  me  in  the  case.  It  is 
unlikely,  therefore,  that  any  pathological  occurrence  would  go  long 
unnoticed. 

In  March,  1908,  a  life  insurance  examiner  postponed  his  appli- 
cation, and  he  learned  indirectly  that  it  was  on  account  of  the 
urinalysis — albumin  was  said  to  be  present.  There  was  no  sus- 
picion, apparently,  of  sugar.  The  local  physician  examined 
the  urine  and  found  no  albumin,  but  an  anomalous  reduction  with 
Fehling's  solution.  He  suggested  that  diabetes  might  be  impend- 
ing, but  in  the  total  absence  of  symptoms  hesitated  to  make  the 
diagnosis.  A  specimen  of  urine,  taken  from  a  twenty-four-hour 
collection  amounting  to  1500  c.c,  was  sent  to  Philadelphia.  I 
found  it  to  be  clear,  amber  in  color,  1023  specific  gravity,  acid 
in  reaction,  giving  a  brownish  precipitate  with  bismuth  subnitrate 
and  potassium  hydroxide,  a  greenish-yellow  precipitate  with  Feh- 
ling's solution,  and  no  gas  upon  attempted  fermentation  with 
yeast  in  Einhorn's  saccharometer.  There  was  no  albumin;  casts 
were  not  detected.  A  few  leukocytes  formed  the  only  microscopic 
finding.  Suspecting  pentose,  I  enlisted  Professor  La  Wall's  co- 
operation, and,  studying  the  s})eclnien  with  him.  found  it  to  give 
all  the  pentose  reactions,  l)ut  in  exception  to  be  slightly  dextrorota- 
tory. A  few  days  later  the  patient  himself  arrived.  Careful  physical 
examination  showed  nothing  abnormal  except  a  very  slight  enlarge- 
ment of  lu'jiatic  dulncss,  which  had  been  present  for  some  four  or 
five  vears,  and  a  very  slightly  increased  arterial  tension,  not  high 
enough,  however,  to  indicate  pathological  change  in  the  arteries. 
The  blood  was  normal  to  microscopic  and  color  study.  The  eye- 
ground  had  been  examined  by  a  local  oculist,  and  was  rejiorted 
to  be  normal.  Tlic  ])atient  had  gained  some  twenty  pounds  in 
weight  (hiring  tlic  last  five  years,  but  was  not  |)athologically  obese. 
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I  have,  in  conjunction  with  Mr.  La  Wall  and  the  local  physician, 
kept  the  patient  and  the  urine  under  observation,  more  or  less 
closely,  ever  since;  that  is  to  say,  for  more  than  a  year.  Twice 
during  that  time  he  has  complained  of  lassitude  and  indisposition 
to  work — symptoms  quickly  disappearing  after  a  few  days  at 
Atlantic  City,  or  the  brief  administration  of  lecithin  or  glycero- 
phosphates. Milk  diet,  flesh  diet,  diet  with  and  without  the  ordi- 
nary carbohydrates,  and  diet  with  and  without  substances  rich  in 
pentosans  have  been  instituted;  for  brief  periods  only,  it  is  true, 
as  the  patient's  activity  does  not  lend  itself  to  overmuch  regulation 
or  restriction.  There  has  been  practically  no  change  in  the  urinary 
findings,  except  that  although  Mr.  La  Wall  has  not  again  found 
any  dextrorotation,  the  local  physician  in  February  of  this  year 
did  find,  on  one  occasion,  a  few  bubbles  of  gas;  and  on  another, 
a  reading  of  0.25  per  cent,  by  gaseous  column,  in  Einhorn's  saccha- 
rometer.  I  did  not  have  either  of  the  specimens,  and  cannot 
confirm  the  observation ;  but  I  know  the  observer  to  be  accurate. 
This  would  seem  to  indicate  some  transient  complicating  excretion 
of  a  fermentable  sugar  [and,  since  the  paper  was  read,  a  small 
quantity  of  hexose  has  again  been  found,  as  set  forth  in  the 
footnote]. 

There  is  no  instance  on  record  of  the  transformation  of  pento- 
suria into  diabetes,  yet  while  knowledge  remains  so  limited,  care 
is  necessary.  I  therefore  thought  it  well  to  test  dextrose  assimila- 
tion more  particularly.  For  this  purpose  I  gave  the  patient,  by 
the  mouth,  on  each  of  two  successive  days,  100  grams  of  the  glucose 
of  pharmacy,  in  two  portions;  and  with  Mr.  I^a  Wall  examined  the 
total  urine  of  the  forty-eight  hours.  Li  this  there  was  no  trace  of 
any  excreted  hexose,  but  pentose  was  found  as  before.  No  excess 
of  indican  has  been  found  in  the  pentose-containing  urine,  although 
this  was  occasionally  present  before  the  pentosuria  was  discovered. 
The  excretion  of  urea  continues  around  3  per  cent.  The  chlorides 
in  the  late  specimen  were  0.94  per  cent.,  or  about  15.46  grams.  The 
phosphates,  estimated  as  P2O5,  were  0.3  per  cent.,  or  4.8  grams, 
a  slight  increase  over  the  normal  average.  The  total  sulphates, 
being  0.31  per  cent.,  or  5  grams,  of  which  0.3  per  cent,  represents 
preformed  salts,  show  also  a  slight  increase;  while  the  rather  low 
ratio  of  conjugate  to  fixed  sulphates,  1  to  30,  especially  when  taken 
in  connection  with  the  low  indican  content,  would  show  a  relative 
absence  of  intestinal  decomposition.  Bacterial  study  of  the  feces 
is  therefore  desirable,  for  a  question  is  raised  as  to  the  possibility 
of  absence  or  partial  destruction  of  intestinal  bacteria  as  a  factor 
in  the  production  of  the  pentosuria.  Whether  or  not  this  study 
can  be  carried  out,  I  do  not  know,  but  it  calls  for  attention.  The 
salol  test  does  not  indicate  any  failure  of  the  secretion  that  splits 
this  drug. 

I  have  not  specially  experimented  with  the  feeding  of  sucrose. 
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levulose,  lactose,  etc.,  oi-  with  any  j)ure  })eiitose;  but  hope  to  have 
the  opportunity  to  make  these  and  other  ohservation.s  from  time 
to  time,  as  the  patient  finds  opportunity  to  visit  Philadelphia,  or 
we  succeed  in  enlisting  expert  chemical  assistance  in  his  own  citv.' 

The  diagnosis  of  essential  pentosuria  is  established  by  the  j)er- 
sistence  of  the  pentose  excretion  and  ))y  the  absence  of  other  svrap- 
toms. 

The  chief  importance  of  this  condition  at  present,  apart  from  the 
interesting  (juestions  in  })hysiological  chemistry  to  which  it  gives 
rise,  is  its  lial)ility  to  be  mistaken  for  diabetes  mellitus,  or,  at  all 
events,  for  glycosuria.  Indeed,  most  of  the  cases  hitherto  recorded 
have  been  so  mistaken  until  coming  under  the  care  of  a  physician 
familiar  w'ith  the  fact  that  pentose  may  appear  in  the  urine,  when 
the  diagnosis  has  l)een  corrected. 

Pentosuria  is  apparently  an  Intractable  condition,  l)ut  occasions 
very  little  inconvenience,  and,  so  far  as  yet  appears,  is  devoid  of 
danger  to  life.  About  the  worst  thing  that  can  happen  to  the 
patient  is  to  have  the  condition  mistaken  for  glycosuria  and  to 
l)e  restricted  in  diet  accordingly.  This  is  very  likely  to  cause  loss 
of  strength  as  well  as  of  flesh,  ^^'hen,  however,  the  true  nature 
of  the  case  is  recognized  and  a  diet  properly  adapted  to  the  indi- 
vidual conditions  instituted,  the  patient  rapidly  recovers  from  this 
loss  and  appears  to  be  normal  in  every  respect,  exce})t  for  the 
urinarv  findings.  The  only  medicament  which,  from  report,  seems 
to  influence  the  condition  favorably,  is  arsenic.  In  the  case  of 
my  own  patient  no  medication  has  as  yet  l)een  employed. 

No  light  is  thrown  upon  the  metabolic  fault  concerned  in  the 
j)r()duction  of  pentosuria  by  the  habits,  age,  sex,  vocation,  nation- 
ality, or  social  and  climatic  environments  of  the  patients  as  thus 
far  recorded.  Their  ages  vary  from  twenty  to  sixty-flve  years; 
they  are  of  both  sexes  (although  at  first  only  males  were  reported), 
and  their  occupations,  bii-thplaces,  and  environments  have  been 
as  little  similar  as  banking  and  farming;  idling  and  practising 
law;  wealth  and  poverty;  Germany,  Norway,  Italy,  and  the  Eastern 
and  middle  Western  regions  of  the  United  States.  Some  of  them 
have  been  morphine  takers,  some  cocaine  users,  some  n(>uras- 
tluMiics.     Two  hav(>  been  vegetarians,      (^nitc  a  few  cases  hav<^  been 

*  Our  patient,  however,  infoniis  nie  that  I  liave  "overestimated  his  zeal  for  si-ientitio 
research."  He  con.sented,  iievertlieless,  to  visit  Berlin  while  in  Kurope  this  suinnier.  and 
to  .fee  Dr.  Jastrowitz,  who  writes  as  follows: 

"Both  Profexsor  Salkowski  Jiiul  I,  can,  from  careful  studies,  entirely  inilependent  of  one 
another,  confirm  your  diaenosis  of  pentosuria.  The  first  time  that  the  patient  broutcht  his 
urine  to  me.  I  foun<l,  in  addition  to  pentose,  J  per  cent,  of  hexose,  but  althouKli  I  had  the 
urine  of  various  periods  hroUKht  to  me  later,  as  well  as  the  entire  twenty-four  hours'  qu.-uitity 
after  diets  rich  in  carbohydrates,  I  could  not  find  any  increase  of  hexose.  but,  on  the  contrary, 
only  occasional  traces  of  it;  nor  did  the  pentose  seem  to  be  notably  increased  after  he  had 
c.iten  many  cherries  (kirxchen)." 
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ohscrvt'd  in  hi'othei's,  or  in  sisters,  or  in  hrotlici'  and  sis(<'r;  so  that 
(here  seems  to  l)e  some  indication  of  a  family  tendency. 

As  the  pentose  continues  to  he  excreted,  even  when  the  patients 
are  put  upon  exclusive  milk  diet,  and  rarely  seems  to  he  increa.sed 
notably,  even  l)y  a  diet  of  ])ancreas  or  pears,  it  is  somewhat  difficult 
to  attribute  the  excretion  of  pentose  to  failure  in  assimilation  of 
foodstuffs.  The  theory  that  pento.suria  results  from  the  breaking 
up  of  the  pentose-proteid  combinations  of  the  l)ody  tissues  has  in 
its  favor  the  discovery  of  arabinose  in  the  blood  of  one  or  two 
patients;  but  against  it,  on  the  other  hand,  is  the  fact  that  the 
i)odv  pento.se  is  1-xylose  and  the  urinary  pentose  r-arabinose.  (Grant- 
ing, however,  that  transformation  of  these  isomers  could  be  ex- 
plained if  we  knew  the  intimate  mechanism  of  the  metai)olic  fail- 
ure, there  remains  the  still  greater  difficulty  that  the  average  daily 
urinarv  excretion  in  the  cases  thus  far  observed  has  been  from 
5  to  2U  grams  of  pentose,  whereas  the  entire  body  contains  but  about 
10  grams.     The  problem,  therefore,  still  awaits  solution. 


THE    CHEMICAL    EXAMINATION    OF    A    SAMPLE    OF    URINE 
CONTAINING   PENTOSE.^ 

By  Charles  H.  La  Wall,  Ph.M., 

ASSOCIATE    PKOFE.SSOR    OF    THE    THEORY    AXD    PRACTICE    OF    PHARMACY    IN    THE    PHILADELPHIA 

COLLEGE    OF    I'HARMAei'. 

The  urine,  which  had  a  specific  gravity  of  l()2o  and  a  yellow 
color,  first  attracted  attention  by  the  abnormal  reaction  produced 
when  heated  with  Fehling's  solution,  which  was  iu)t  reduced  to 
copper  oxide,  as  is  the  case  when  the  ordinary  carbohydrates  are 
present,  l)ut  which  produced  a  characteristic  greenisli  turbidity 
and  eventually  a  yellow  precipitate,  l^he  fermentation  test  gave 
negative  results,  while  a  pronounced  reduction  was  obtained  by 
means  of  Boettger's  test  with  bisnuith  sui)nitrate  and  solution  of 
potassiimi  hydroxide.  A  more  extended  examination,  therefore, 
seemed  desirable,  and  about  a  pint  of  the  urine  was  furnished,  with 
a  recpiest  for  an  exhaustive  investigation. 

The  first  test  applied  was  the  alphanaphthol  test,  wjiicli  is  a 
group  test  for  carbohydrates  in  general.  It  is  apj)Iied  l)y  adding  to 
a  su.spected  sample  of  urine  a  few  drops  of  a  10  per  cent,  alcoholic 
solution  of  alphana])hthol  and  then  su])erimposing  this  li(jui(l 
nj)<)n  concentrated  sul])huric  acid.  In  the  presence  of  any  carbo- 
Indrafe  a  violet  zone  is  produced.     This  test  resulted  positivelv. 

I  Ueail  nf  a  nieetiriE  "f  tlip  Collpge  of  I'liysiri.ins  of  Pliiladelpliia.  M.iy  .j.  1900. 


358  LA  wall:  urine  containing  pentose 

The  Fehling  test  was  then  apphed,  with  the  residt  as  previously 
stated.  The  reaction  showed  a  greenish  turbidity,  which  was 
succeeded  by  a  yellowish  precipitate,  wholly  unlike  the  normal 
copper  reduction. 

The  Boettger  test,  with  bismuth  subnitrate  and  solution  of 
potassium  hydroxide,  showed  a  marked  reduction  to  the  dark- 
colored  metallic  bismuth. 

The  indigo  carmine  test  for  dextrose  gave  negative  results. 

A  fermentation  tube  showed  no  evolution  of  COg  after  twenty- 
four  hours. 

A  polariscopic  examination  of  the  sample  showeil  that  it  was 
optically  inactive. 

The  phenylhydrazine  test  was  then  applied  as  follows:  A  clean, 
dry,  six-inch  test-tube  was  filled  to  the  depth  of  one-half  inch  with 
phenylhydrazine  hydrochloride,  one-half  inch  of  dried  sodium 
acetate  was  added,  and  the  tube  filled  to  half  its  capacity  with  the 
urine  and  immersed  in  a  bath  of  boiling  water  for  two  hours.  Upon 
cooling  the  contents  of  the  tube  a  voluminous  deposit  of  yellow 
crystals  took  place,  which,  when  examined  microscopically,  were 
found  to  be  in  stellate  tufts  of  acicular  crystals,  resembling  some- 
\\hat  the  groups  produced  by  tlextrose  or  levulose,  but  dift'erent 
in  the  character  of  the  individual  crystals,  which  seemed  to  be 
more  slender  in  proportion  to  their  length. 

Several  additional  tubes  of  the  crystals  were  prepared  in  a  similar 
manner,  and  some  of  the  crystals  were  collected  and  purified  by 
recrystallization.  During  this  purification  it  was  noticed  that  the 
crystals  were  much  more  soluble  in  hot  water  than  is  the  case 
with  ordinary  dextrosazone.  The  purified  crystals  were  found  to 
have  a  melting  point  of  157°  C.  This  corresponds  closely  to  the 
melting  point  of  pentosazone;  which  substance  was  found  by 
Salkowski  and  Jastrowitz  to  have  a  melting  point  of  \(\(\°  to 
168°  C.  when  pure,  but  from  156°  to  160°  C.  when  obtained 
from  urine.  The  melting  point  of  dextrosazone  (and  levulosa- 
zone)  is  204°  to  205°  C. 

Several  subsequent  experiments  upon  fresh  samples  of  material 
confirmed  the  melting  point  of  the  crystals,  and  the  various  specific 
tests  for  pentose  were  applied.  ToUen's  test,  which  is  carried  out 
bv  heatinn;  a  solution  of  phloioiihiciii  in  hvdrochloric  acid  and 
adding  to  the  hot  solution  a  small  (juantity  of  the  urine,  continuing 
the  heat  upon  a  water  bath  for  some  time,  gave  positive  results  in 
the  shape  of  a  cherry- red  licpiid  which  became  cloudy  upon  cooling. 

As  glycuronic  acid  also  resjionds  to  this  test,  further  confirma- 
tion was  obtained  by  ap})lying  the  orcin-hydrochloric  acid  test, 
which  is  carried  out  similarly  to  the  one  previously  described, 
using  orcin  instead  of  phloroghicin.  In  the  presence  of  pentose 
a  bluish-green  color  is  (lcV(»loj)ed,  which  is  dissolved  out  by  shaking 
with   anivl   alcohol.      Positive   results   being  obtained   bv   this   (est. 
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thus  negativiiii>;  the  presence  of  glycuronic  acid,  tliere  seems  to  be 
no  further  doubt  that  there  is  exhibited  in  this  sample  of  urine  a 
well-developed  case  of  pentosuria,  as  precisely  the  same  results  as 
above  described  were  obtained  in  a  specimen  of  urine  from  the 
same  individual  examined  eleven  months  after  the  first  report. 


ADIPOSIS   DOLOROSA   WITH  MYX(EDEMATOUS 
MANIFESTATIONS. 

By  Heinrich  Stern,  M.D., 

OF    NEW    YORK. 

Adiposis  dolorosa  is  not  a  disease  entity,  but  a  condition  char- 
acterized by  a  more  or  less  definite  symptom-complex.  The  two 
phenomena  which  are  always  encountered  are  irregular  deposits 
of  fat  in  the  subcutaneous  tissues,  and  pain  in  the  fatty  swellings. 
The  other  characteristics  which  are  usually  but  not  inevitably 
present  are  weakness,  mental  disturbances,  and  disorders  of  men- 
struation. There  are  other  symptoms  which  may  occasionally 
supervene,  as  sensory  disturbances,  headache,  and  diminished 
perspiration.  It  is  an  affection  occurring  in  the  vast  majority  of 
instances  in  women,  generally  setting  in  between  the  fortieth  and 
fiftieth  years  of  life,  at  a  period  when  the  menstrual  functions  are 
more  or  less  deranged  or  the  menopause  has  already  become  es- 
tablished. As  but  fifty  cases  of  the  condition  have  been  reported 
in  literature  since  Dercum  first  described  the  symptom  complex  in 
1888,  every  additional  instance  of  it  should  be  recorded,  especially 
if  it  presents  certain  features  of  myxoedema,  as  does  the  case  nar- 
rated in  the  following: 

Mrs.  E.  W.  was  referred  to  me  by  Dr.  J.  Gutman,  of  New  York 
City,  on  April  21,  1908.  The  patient  is  a  native  of  Roumania, 
belongs  to  the  Hebrew  race,  is  forty-two  years  old,  married  for 
eighteen  years,  and  has  never  been  pregnant.  Her  immediate 
family  history  is  good;  alcoholism,  insanity,  epilepsy,  tuberculosis, 
or  cancer  had  not  occurred  in  a  single  member  thereof.  Her  hus- 
band has  never  been  affected  with  any  venereal  disease.  The 
patient  is  liright,  well  educated,  and  apparently  anxious  to  assist 
her  medical  adviser. 

Menstruation  started  in  the  thirteenth  year,  but  was  never  pro- 
fuse. Since  puberty  the  patient  has  not  had  an  infectious  disease 
necessitating  staying  in  bed.  About  four  years  ago  she  slowly 
began  to  grow  fat.  At  present  she  weighs  224  pounds.  For  the 
last  year  she  noticed  a  progressive  weakness,  palpitation,  and 
shortness  of  breath  on  even  the  slightest  exertion,  and,  as  she  her- 
self explains,   "tiredness  of  soul  and  body."     She  has  had  non- 
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pittinii'  (I'deiiia  of  the  face,  legs,  and  feet,  and  suffers  with  paroxysms 
of  j)ain  in  the  entire  legs,  especially  in  the  calves  and  the  posterior 
portions  of  the  thighs.  The  pain  becomes  excruciating  on  standing, 
and  even  more  so  when  walking.  There  are  also  pains  in  the  region 
of  the  neck  and  chest,  but  they  are  of  a  more  fleeting  nature.  For 
the  past  two  years  the  perspiration  is  noticeably  reduced,  even 
during  hot  weather,  and  tlie  hair  has  been  falling  out  in  a  marked 
degree. 

Examination.  The  patient  has  an  apathetic,  bloated  physiog- 
nomy, is  well  developed,  and  has  large  diffused  deposits  of  fat  over 
the  abdomen,  shoulders,  and  back,  but  desultory  acciniiulations 
of  fat  are  particularly  noticeable  just  above  the  ankles,  on  the 
posterior  and  inner  sides  of  the  calves,  the  inner  sides  of  the  knees, 
and  the  external  sides  of  the  thighs  and  over  the  lower  portion  of 
the  buttocks.  While  there  is  but  little  pain  elicited  on  pressure 
upon  the  abdominal,  cervical,  and  dorsal  fat  layers,  the  sensitive- 
ness of  the  fat  deposits  in  the  legs  is  very  pronounced  when  pressure 
is  applied.  The  lower  the  location  of  the  fat  deposit  the  greater 
proves  the  pressure  pain.  The  most  acute  pain  is  induced  in  the 
fat  pad  around  both  ankles;  the  pain  induced  in  the  fat  deposits  on 
the  inner  side  of  the  knees  and  over  the  calves  is  less  sharp,  but 
much  more  intense  than  the  induced  sensitiveness  in  the  fat  masses 
of  the  thighs  and  buttocks.  There  are  no  lumpy  fat  deposits  in  the 
upper  extremities.  The  circumscribed  fat  masses  in  the  lower 
extremities  are  quite  firm  and  do  not  pit  when  pressed  upon.  The 
integument  directlv  over  and  surrounding;  the  circumscribed  fat 
deposits  is  soft  and  pliable,  having  retained  more  or  less  its  normal 
character.  In  the  face,  however,  the  skin  is  rather  firm  and  in- 
elastic, and  exhibits  areas  of  distinct  roughness.  There  is  a  slight 
enteroptosis,  and  the  flabby  paiuiiculus  hides  the  external  genitals. 
The  resj)iratory  organs  show  notiung  abnormal;  there  exists  without 
a  doubt  a  fatty  inflltration  of  the  heart.  No  cardiac  lesion  besides  this 
is  discernible,  but  the  second  aortic  sound  is  distinctly  accentuated. 
The  l)lood  pressure  over  the  rach.d  artery  is  90  nun.  Hg.  l)y  Potain's 
instrument.  The  thyroid  gland  is  not  ])alj)al)]('.  Tlie  cervical  and 
axillary  glands  are  not  enlarged,  but  just  al)()vt'  (lie  clavicles  there 
are  small  superflcial  nodules  which  seem  to  bcihic  to  the  shrivelling 
of  the  skin  and  the  subjacent  structures.  The  hxcr  is  normal  in 
size  and  jiresenls  nothing  unusual  around  its  lower  border.  The 
s])leen  is  not  j)al|)able,  and  its  area  of  dulness  appcvii's  to  be  of  normal 
extent.  The  stomach  is  somewhat  ptotic.  but  not  enlarged.  There 
is  a  niaikcd  pressure  pain  in  the  region  of  (he  descending  colon  and 
the  sigmoid  Hexure;  this  is  \indoul)(cdly  caused  by  hardened  feces 
accuiniilated  therein.  The  inguinal  glands  are  not  enlarged.  The 
lenijx'rature,  taken  i)y  mouth  and  rectum,  is  noiinal.  Muscular 
powei-  is  nuich  diminished,  and  the  patient  cannot  hold  the  arms 
extended  without  much  ctlorl.     There  is  greater  nniscular  strength 
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in  the  lower  extremities,  l)ut  even  a  slialit  exertion  causes  more  or 
less  pain.  The  patellar  reHexes  and  the  tendo  Achillis  reflex  are 
diminished.  The  deep  reflexes  of  the  upper  extremities  are  slug- 
gish. Babinski's  reflex  cannot  be  elicited.  There  is  no  tenderness 
over  the  nerve  trunks.  Coordination,  sense  of  orientation,  and 
stereognostic  sense  seem  unimpaired.  The  ocular  phenomena  are 
negative.  The  percentage  of  hemoglobin  is  70.  There  are  no 
abnormal  urinary  features,  neither  chemical  nor  microscopic. 

A  (iiagiio.sis  of  adiposis  dolorosa  with  symptoms  of  myxcedema 
was  entertained. 

The  ircaiment  advised  consisted  of  an  anti-obesity  diet,  thyroid 
medication,  and  physical  therapeutics,  especially  vibratory  massage 
and  exercise. 

May  10,  190.S.  The  patient  has  executed  the  prescribed  treat- 
ment imder  the  supervision  of  her  family  physician.  Her  present 
weight  is  2\()\  pounds.  She  feels  weak,  but  is  not  discouraged. 
The  pains  in  the  legs  continue;  they  are  so  severe  in  the  morn- 
ing that  she  cannot  make  any  steps,  but  is  compelled  to  crawl 
on  her  knees  if  she  has  to  move  about.  Later  in  the  day  the 
pains  subside  to  some  extent,  and  then  she  is  able  to  take  some 
exercise.  The  flndings  of  the  physical  examination  do  not  materially 
difl'er  from  those  obtained  on  the  previous  occasion.  The  twenty- 
four  hours'  urine  amounts  to  120()  c.c. ;  there  are  no  pathological 
elements  contained  in  it.  In  addition  to  the  former  treatment 
special  exercises  for  the  feet  and  a  supporter  for  the  pendulous 
abdomen  are  recommended. 

July  15,  1908.  The  patient  has  religiously  executed  the  treat- 
ment with  the  aid  of  her  physician.  She  weighs  now  ISSV  pounds. 
She  complains  of  "general  weakness  from  head  to  feet."  She  looks 
exceedingly  anemic.  The  thyroid  had  to  be  temporarily  withdrawn 
on  account  of  increased  cardiac  palpitation  and  some  arrhythmia. 
The  physical  examination  demonstrates  a  stronger  cardiac  impulse. 
The  radial  blood  pressure  amounts  to  120  mg.  Hg.  taken  with 
Potain's  instrument.  'V\\e  urine  remains  unchanged.  (ilucose 
in  clinical  amounts  cannot  be  ascertained.  The  treatment  is  con- 
tinued excepting  the  thyroid  medication,  which  is  to  be  resumed 
in  a  week  or  two,  but  in  smaller  daily  doses. 

Jaiuiary  4,  1000.  The  patient  presented  herself  today  to  show 
me  the  beneficial  efl'ects  of  the  treatment.  Excepting  the  pallor, 
which,  she  says,  has  always  caused  her  much  annoyance  since 
her  early  youth,  she  looks  ver\-  well.  She  feels  strong,  and  is  able 
to  walk  from  Ave  to  eight  miles  a  day;  she  experiences  no  shortness 
of  breath  on  ordinary  exercise,  but  ])erspires  mildlv  when  sIh>  walks 
V)riskly.  The  fat  bunches  have  disappeared  almost  entirely;  the 
neuralgic  pains  ceased  about  four  months  ago;  there  is  no  teufler- 
ne.ss  on  pressure  on  the  location  of  the  former  fat  masses.  The 
skin  in  the  supraclavicular  regions  and  in  the  face  has  been  fjuite 
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tender.  She  evinces  not  the  slightest  mental  depression  and  apathy, 
but,  on  the  contrary,  displays  a  healthy  optimism.  Her  present 
weight  is  161  pounds. 

Comments.  The  foregoing  case  is  of  especial  interest  for  two 
reasons — the  concurrence  of  adiposis  dolorosa  with  well-marked 
myxoedematous  manifestations,  and  the  synchronous  abatement 
of  the  symptoms  of  both  affections  after  thyroid  medication  and  a 
general  anti-obesity  treatment. 

Symptoms  of  myxoedema  are  known  to  supervene  in  a  certain 
proportion  of  the  cases  of  adiposis  dolorosa.  Dercum's  first  publi- 
cation on  this  subject  was  entitled  "a  subcutaneous  connective- 
tissue  dystrophy  resembling  m\-xoedema,"  and  Henry  reported 
some  time  later  a  case  under  the  caption  of  "m^-xoedematoid  dys- 
trophy." Thus,  the  possible  concurrence  of  both  conditions,  or 
at  least  a  certain  resemblance  of  adiposis  dolorosa  with  myxcedema, 
was  recognized  l^y  the  early  writers  on  the  syndrome. 

The  instance  of  adiposis  dolorosa  under  consideration  exhibited 
the  following  myxoedematous  manifestations:  Apathetic,  bloated 
physiognomy;  history  of  non-pitting  oedema  of  face,  legs,  and  feet; 
firm,  inelastic,  and  rough  skin  in  the  face  (seat  of  former  oedemas); 
falling  out  of  the  hair;  non-palpable  thyroid,  and  dermal  tumefac- 
factions  in  the  supraclavicular  areas.  This  symptom  complex  alone 
would  prompt  the  diagnosis  of  m}'xoedema,but  it  was  overshadowed, 
at  least  for  the  time  being,  by  the  acuteness  of  that  of  adiposis 
dolorosa.  The  association  of  the  two  syndromes  is  by  no  means 
accidental,  although  it  appears  that  in  none  of  the  cases  of  adiposis 
dolorosa  on  record  were  the  myxoedematous  features  as  plentiful 
and  well  pronounced  as  in  the  case  before  us. 

In  view  of  the  frequency  of  myxoedematous  symptoms  in  adiposis 
dolorosa,  I  think  we  are  justified  in  accepting  a  kindred  cause  of 
both  syndromes.  That  thyroid  insufficiency  stands  at  the  foundation 
of  myxoedema  there  can  be  little  doubt;  again,  some  thyroid  altera- 
tion was  found  in  four  out  of  five  cases  of  adiposis  dolorosa  which 
came  to  autopsy.  While  the  seat  of  the  externally  visible  pathog- 
nomonic symptoms  of  myxoedema  is  in  the  subcutaneous  tissues, 
that  of  adiposis  dolorosa  is  situated  in  the  fatty  structures. 

Moreover,  the  improvement  of  my  case  following  the  administra- 
tion of  thyroid  extract  seems  to  evince  with  certainty  that  perverse 
thyroid  function  was,  so  say  the  least,  an  antecedent.  The  yielding 
of  both  symptom  complexes  to  the  same  medication  again  jioints 
to  their  interrelation  or  their  sj)ringing  from  a  kintlred  cause.  Thy- 
roid therapy  cannot,  therefore,  be  utilized  as  a  test  of  differentiation 
l)et\veen  myxoedema  and  adiposis  dolorosa,  as  some  authors  main- 
tain, because  i)()th  syndromes  may  vanish  under  its  influence,  and, 
as  in  the  present  instance,  even  at  the  same  time.  In  so  far  as  the 
pains  disappeared  in  the  ratio  of  shrinkage  of  the  fat  bunches,  we 
are  justified  in  concluding  that  the  irritation  of  the  nerve  terminals 
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was  either  due  to  mechanical  insults  on  the  part  of  the  overgrowth 
of  fat  tissue,  or  to  certain  fatty  acids  or  products  of  katabolism 
exciting  the  ner\-e  trunks  in  the  vicinity  of  the  fat  deposits  and 
stimulating  the  fat-tissue  to  further  proliferation.  In  view  of  the 
fact  that  myxoedema  occurs  without  pains  in  the  swellings,  it  appears 
that  thyroid  insufficiency  cannot  be  held  directly  responsible  for 
the  aches  and  paroxysms  in  adiposis  dolorosa. 


HEMOPHILIA  WITH   THE   REPORT    OF   A   CASE  OF    TYPHOID 
FEVER  IN  A  HEMOPHILIC  SUBJECT. 

By  Charles  W.  Larxed,  M.D., 

INSTRUCTOR    IX    MEDICINE,    JOHNS    HOPKINS    UNIVERSITT,    BALTIMORE. 

By  the  term  hemophilia  we  mean  a  peculiar  hereditary  anomaly 
of  constitution  characterized  bv  traumatic  hemorrhages  of  great 
stubbornness  and  also  by  a  conspicuous  tendency  to  spontaneous 
and  repeatedly  recurring  hemorrhages,  subcutaneous,  subfascial, 
intra-articular,  intraperitoneal,  intrapleural,  intracranial,  or  from  the 
mucous  surfaces.  The  condition,  of  course,  must  not  be  confounded 
with  other  pathological  states,  such  as  scurvy  and  purpura,  in  which 
there  is  a  marked  tendency  to  hemorrhage;  the  former  is  a  definite 
disturbance  of  nutrition,  the  latter  an  acquired  condition  dependent 
upon  a  variety  of  specific  organisms  or  their  toxins.  Nor  must  we 
confound  it  with  the  so-called  hemorrhagic  diathesis  associated  at 
times  with  certain  of  the  specific  fevers,  nor  with  multiple  hereditary 
telangiectasis  first  described  by.Osler.^ 

According  to  Wilson,^  priority  is  due  Albucasis,  an  Arab,  who 
died  in  Cordova  a.d.  1107,  and  in  whose  writings  a  well  authen- 
ticated instance  of  hemophilia  is  mentioned.  Alexander  Bene- 
dictus,  in  1539,  Hochsetter,  in  1674,  Legg,  in  the  same  year,  P'ordyce, 
in  17S4,  and  Rave,  in  1798,  were  among  the  earlier  observers.  The 
first  American  physician  to  mention  the  disease  was  Otto,^  in 
1803,  and  it  was  he  w-ho  applied  the  term  "bleeders"  to  patients 
afflicted  in  this  way.  He  gave  the  history  of  a  family  in  which 
the  disease  could  be  traced  back  80  years.  In  1813  Hay  gave 
<letails  of  the  Appleton-Swain  family,  which,  it  seems,  was  another 
branch  of  the  family  reported  by  Otto.  In  1817  Buel*  reported 
cases  in  the  Collins  family,  and  in  1828  Coates^  recorded  others 
in  a  Pennsylvania  family.  The  German  school  here  took  up  the 
study,  and  articles  appeared  by  Xassi,  Wachsmuth,  Virchow,  and 
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others.  Since  tliat  time  a  vast  amount  of  literature  has  l)een  accu- 
niulatinp-,  so  that  at  present  the  mass  at  our  (Hsposal  is  too  great 
to  be  given  in  detail  in  any  brief  paper. 

Etiology.  That  the  condition  is  hereditarv  is  agreed  by  all 
observers,  and  Grandidier,  in  his  monograph,  calls  it  "the  most 
hereditary  of  all  hereditary  diseases."  The  transmission  may  be 
direct  from  parent  to  child,  but  much  more  frequently  follows  a 
peculiar  law,  peculiar  in  that  it  reveals  a  remarkable  difference 
in  the  frequency  of  incidence  in  the  two  sexes,  females  showing 
the  greater  tendency  to  transmit  the  disease,  while  acquiring  it 
themselves  but  seldom,  whereas  just  the  reverse  is  true  in  the  male 
sex.  For  instance,  a  mother  of  a  family,  although  she  herself 
has  never  manifested  any  hemophilic  tendency,  despite  the  fact 
that  she  is  the  daughter  of  a  hemophilic  parent,  will  transmit  the 
disease  to  the  majority  of  her  male  offspring,  the  ratio  being  about 
11  to  1.  Statistics  show  that  for  about  every  13  males  so  afflicted 
there  is  only  one  female.  Nevertheless,  the  view  formerly  held 
that  women  exchisively  transmit  the  disease  has  been  shown  in 
recent  years  to  be  erroneous,  and  there  are  to  be  found  in  the  litera- 
ture instances  in  which  fathers,  themselves  bleeders,  and  also 
fathers  the  sons  of  bleeders,  though  themselves  not  bleeders,  have 
occasionally  transmitted  the  tendency.  Hence  it  is  now  agreed 
that  men  descended  from  bleeder  families,  whether  bleeders  them- 
selves or  not,  occasionally  beget  hemophilic  children,  and  that  women 
descended  from  bleeder  families,  whether  bleeders  themselves  or 
not,  almost  invariably  give  birth  to  hemophilic  children.  Lossen,* 
Gocht,'  and  Sahli,*  in  their  articles  on  hemophilia,  give 
very  striking  and  interesting  genealogical  tables.  That  the  ten- 
dency can  be  transmitted  through  several  generations  is  well  shown 
by  the  family  tree  first  described  by  (irandidier  and  Vieli,  and 
later  by  Hosli,  in  which  the  transmission  was  followed  through 
seven  generations.  In  several  instances  in  this  family  the  dis- 
ease would  skip  two  generations  and  reapj)ear  in  the  third. 

Although  heredity  is  resjK)nsible  for  the  majority  of  the  cases 
of  hemophilia,  a  congenital  form  also  appears  to  exist.  By  this  is 
meant  that  children  of  parents  not  themselves  bleeders,  and  who 
can  give  no  family  history  of  hemophilia,  are  occasionally  hemophilic. 
These  children  will  transmit  the  disease  to  succeeding  generations. 

So  far  as  race  is  concerned,  (iennany  furnishes  the  largest  num- 
ber, England  is  next,  then  France,  then  North  America.  Uussia, 
Switzerland,  Norway,  Sweden,  Holland,  Belgium,  Denmark,  and 
Kast  India  all  furnish  one  or  more  families.  In  the  lower  animals 
cases    of    hcui()j)hilia    have    also    bt'cn     n'j)ortc(l.      Iv     A.    ^^  eston' 
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reports  a    case    of    erjuine    lieniophilia,    and    A'illeniin'"    reports    a 
case  in  a  dofj. 

Although  the  actual  cause  of  hemophilia  is  still  unknown,  numer- 
ous hypotheses  have  been  advanced.  Some  authors  lay  stress 
on  marriage  between  blood  relations  and  maternal  impressions 
as  causative  influences.  Neither  view,  however,  appears  to  be  well 
founded.  Among  the  many  other  theories  advanced  the  follow- 
ing may  be  mentioned:  Cohnheim  assumed  some  change  in  the 
erythrocytes  as  explanatory  of  the  condition,  but  this  view  has 
received  no  confirmation  from  other  observers,  and  Litten  claims 
to  have  absolutely  disproved  its  possibility.  Immermaiui'^  held 
that  disproportion  between  the  blood  volume  and  the  capacity 
of  the  vascular  apparatus,  resulting  in  an  unusual  pressure  in  the 
latter,  produced  the  hemorrhages,  but  against  this  view  is  the  fact 
that  repeated  blood  pressure  findings  in  the  majority  of  instances 
that  failed  to  reveal  a  tension  greater  than  normal.  Oertel,'' 
however,  expresses  himself  as  in  favor  of  Immermann's  theory, 
and  speaks  of  a  hydremic  plethora  of  high  degree.  Cohen, ^'^ 
workine;  alony  the  same  lines,  but  unfortunatelv  with  onlv  one  case 
from  which  to  draw  his  conclusions,  suggested  a  treatment  which 
has  for  its  main  object  the  reduction  of  the  so-called  hydremic 
plethora  by  means  of  energetic  cataphoresis  and  diuresis.  ^  on 
Recklinghausen's"  hypothesis,  that  hemophilia  is  a  neuro- 
pathic diathesis  and  secondary  to  vasomotor  disturbance,  is 
based  mainly  upon  the  observation  that  neurotic  symptoms  are 
frequently  seen  in  bleeders,  but,  as  Litten  points  out,  whether 
these  neurotic  manifestations  are  post  hoc  or  propter  hoc  is  by  no 
means  clear.  W.  Koch,  of  Dorpat,  V)elieves  hemophilia  to  be 
merely  another  manifestation  of  scurvy,  purpura,  or  similar  con- 
ditions, and  claims  that  it  is  a  toxic  infectious  disease,  but  this 
theory  can  hardly  be  well  founded  in  face  of  the  fact  that  no  specific 
pathogenic  organism  has  ever  been  isolated  or  proved  to  exist 
in  hemophilic  patients.  ^Moreover,  it  seems  most  improbable 
that  such  agents  existing  in  a  parent  should  fail  to  appear  in  the 
next  generation  and  yet  reappear  in  the  following;  nor  would 
it  be  possible  to  explain  in  this  way  the  marked  discrimination 
on  the  part  of  the  organism  between  the  sexes.  In  the  cases  in 
which  Kolb,  Babes,  Gartner,  Tizzoni,  and  (liovanni  demon- 
strated bacteria,  and  referred  to  as  instances  of  hemoj)hilia  of  the 
new  born,  the  hemorrhages  were  probably  analogous  to  those 
so  often  seen  in  .septic  and  other  infections,  and  should  be  classed 
as  toxic  instead  of  hemophilic  hemorrhages.     In  a  case  in  which 
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he  reports  the  clinical  and  pathological  findings,  Virchow** 
thought  that  the  hemorrhages  were  due  to  a  deficiency  in  vascular 
development.  Litten  holds  that  if  the  disturbance  be  a  vascular 
one,  and  takes  place  during  foetal  development,  it  may  do  so  in 
one  of  two  ways^ — "either  in  a  greater  or  less  development  of  the 
connective-tissue  germ,  or  because  individual  portions  of  this 
structure  suffer  particularly.  Of  special  importance  is  the  fact 
that  it  is  the  maternal  element  which  transmits  the  disease  with- 
out being  itself  necessarily  involved,  this  property  being  an  inherent 
function  of  the  maternal  body  and  much  more  marked  in  the 
feminine  descent  than  in  the  masculine.  This  faculty  can  exist 
only  in  the  parablastic  tissue  and  especially  in  the  vascular  system 
which  arises  from  it.  Consequently  it  is  very  likely  that  the  para- 
blast  of  all  the  tissues  of  the  organism  is  most  influenced  by  the 
mother,  being  less  subject  to  paternal  impressions  than  any  of 
the  other  constituents." 

Pathological  Anatomy.  It  is  noteworthy  that  up  to  the  present 
time  experienced  pathologists  have  not  been  able  to  agree  upon 
any  pathological  findings  as  characteristic  of  hemophilia.  At 
autopsy  on  patients  dead  from  the  hemorrhages  marked  anemia 
and  a  waxy  appearance  of  the  skin  are  usually  noted.  The  inter- 
nal organs  contain  very  little  blood  and  the  fluid  in  the  vessels 
is  watery.  W.  Koch  states  that  some  obsers'ers  have  invariably 
noted  an  enlargement  of  the  spleen — an  observation  by  no  means 
always  verified  by  others — and  believes  this  enlargement  to  be 
significant  of  the  infectious  nature  of  hemophilia.  The  blood- 
vessels of  the  skin  are  extremely  superficial,  the  larger  vessels, 
particularly  the  aorta  and  its  main  branches,  are  unusually  narrow, 
the  walls  thin  and  elastic.  Although  this  is  true  generallv  of  the 
whole  arterial  system,  the  capillary  vessels  show  no  change.  The 
iutima  is  thin  and  transparent,  the  endothelial  cells  are  enlarged, 
the  nuclei  swollen,  and  granular  deposits  are  noted  in  the  proto- 
plasm. In  some  cases,  but  by  no  means  in  all,  fatty  degeneration 
of  the  intima,  together  with  slight  sclerosis,  has  been  demonstrated. 
The  arteries  and  veins  show  no  large  ruptures,  the  bleeding  having 
evidently  occurred  from  the  capillaries.  Virchow  called  particular 
attention  to  the  persistence  of  the  thymus  gland  in  his  case. 

Konig,'"  in  1S92,  was  the  first  observer  to  give  a  graphic 
description  of  the  pathological  findings  in  the  joints.  He  divides 
such  joints  into  three  classes.  To  the  first  belong  the  cases  in  which 
there  has  been  but  one  hemorrhage  and  the  blood  has  been  rap- 
idly absorbed,  leaving  no  trace  except  some  discoloration  of  the 
capsule  and  synovial  membrane.  In  the  second  class  he  places 
those  cases  in  which  rej)cate(l  hemorrhages  have  induccil  thick- 
ening and   discoloration   of  the  capsule,   the  cartilage  having  lost 
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its  lustre  and  showing  areas  of  softening.  Blood  coagula  showing 
connective-tissue  changes  are  found  in  layers  upon  the  synovial 
membrane  and  cartilaginous  surfaces,  from  which  grow  villi  more 
or  less  luxuriantly.  In  the  third  class  he  puts  those  cases  in  which 
adhesions  have  formed  between  the  villous  growths;  the  synovial 
membrane  is  greatly  thickened,  the  fluid  has  been  absorbed,  and 
there  has  resulted  ankylosis  with  the  limb  in  a  flexed  position. 

Symptoms.  The  symptom  which  first  attracts  the  physician's 
attention  in  the  majority  of  instances  is  an  abnormal  hemorrhage 
after  some  very  slight  injury,  accidental  or  operative.  Among  the 
latter  may  be  mentioned  circumcision,  the  extraction  of  a  tooth, 
perforation  of  the  lobe  of  the  ear,  adenoid  or  tonsilar  operations, 
or,  in  fact,  any  of  the  numerous  minor  surgical  procedures.  Among 
the  spontaneous  hemorrhages  most  frequently  met  with  are  epis- 
taxis,  bleeding  from  the  gums,  intestinal,  pulmonary,  gastric,  renal, 
cutaneous,  uterine  hemorrhages,  and  bleeding  into  the  joints.  The 
hemorrhages  are  profuse,  at  times  uncontrollable,  and  terminate 
in  syncope  or  in  death.  Hematomas  are  found  occurring  upon 
any  exposed  part.  Prolonged  pressure  in  the  sitting  or  lying 
posture  has  been  known  to  produce  large  hematomas,  or  these 
may  follow  the  slightest  external  violence,  such  as  anyone  is  apt 
to  incur  while  pursuing  the  usual  avocations  of  life.  These  tumors 
usually  resemble  abscesses,  and  are  extremely  painful. 

About  the  joint  symptoms  much  has  been  written  and  numerous 
cases  have  been  reported.  According  to  Konig,  in  the  first  stage 
the  condition  is  apt  to  be  mistaken  for  acute  articular  rheumatism 
or  synovitis.  In  the  second  stage  the  appearance  is  that  of  a  tuber- 
culous joint.  In  the  third  stage  atrophy,  ankylosis,  flexion,  and 
possibly  subluxation  may  occur. 

Senator,"  in  1891,  reported  a  case  of  bleeding  from  the  kidney, 
and  was  the  first  to  draw  attention  to  hemophilia  as  an  etiological 
factor  in  hematuria.  Klemperer'*  and  others^^  have  reported 
similar  cases.  Unquestionably  in  many  of  the  cases  reported  the 
macroscopic  and  microscopic  examinations  of  the  kidneys  were 
not  sufficiently  thorough  to  warrant  the  exclusion  of  other  more 
common  causes.  Nevertheless,  it  is  a  well-recognized  fact  that 
hematuria  may  be  the  sole  manifestation  of  hemophilia. 

The  reports  upon  the  clinical  examination  of  the  blood  in  hemo- 
philia vary  slightly  as  to  the  differential  leukocyte  count,  but  the 
deviation  from  normal  is  scarcely  noteworthy.  For  instance, 
after  examining  the  blood  in  three  cases,  Salili  found  that  there 
was  a  slight  relative  as  well  as  an  actual  decrease  in  the  polymor- 
phonuclear leukocytes  with  a  relative  increase  in  the  lymphocytes, 
the  total  leukocyte  count  being  only  slightly  decreased  or  even 
normal.     In  two  cases  the  blood  platelets  gave  a  low  count,  although 
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'''  Volkmauii's  Saniml.  Klin.  Vortriige,  No.  203. 
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not  abnoi'iiially  so.  In  one  case  the  alkalinity  of  the  blood  was 
not  altered.  The  fibrin  was  normal  in  amount.  In  fact,  it  may 
be  said  that  the  microscope  does  not  show  a  sufficient  degree  of 
abnormality  in  the  numerical  relationship  between  the  corpuscular 
elements  to  account  for  the  dyscrasia. 

But  whereas  the  morphology  of  the  blood  affords  us  no  clue, 
on  the  other  hand,  we  know  that  hemophilic  blood  has  a  prolonged 
coagulation  time.  In  order  to  make  clearer  what  I  shall  have 
to  say  on  this  point,  let  me  for  a  moment  revert  to  the  coagulation 
of  normal  blood. 

The  coagulation  of  iiornial  blood  has  always  been  a  most  attrac- 
tive subject  for  investigation.  The  theories  adduced  from  time  to 
time  are  numerous,  but,  in  the  majority  of  instances,  of  little  value. 
The  one  generally  accepted  at  the  present  time  is  that  the  phe- 
nomenon is  secondary  to  the  formation  of  a  fibrin  ferment  known 
as  thrombin,  the  formation  being  dependent  upon  the  presence 
of  several  different  factors,  namely  calcium  salts,  prothrombin, 
and  a  zymoplastic  substance.  The  calcium  salts  exist  in  solu- 
tion in  the  plasma.  The  prothrombin  may  also  preexist  in  the 
plasma  or  may  be  furnished  by  the  blood  plates  or  leukocytes, 
or  by  l)oth.  The  zymoplastic  substance  is  derived  from  the  cellular 
elements  in  the  blood,  the  vessel  wall,  or  the  tissues.  Delezenne 
has  shown  by  very  interesting  experiments  upon  birds  that  when 
the  blood  is  carefullv  withdrawn  through  a  cannula  inserted  into 
an  artery,  the  blood  clots  very  slowly,  and  if  centrifugalized 
at  once  the  plasma  will  remain  unclotted  for  days.  If,  however, 
while  it  is  being  withdrawn  the  blood  comes  in  contact  with  the 
tissues,  those  about  the  wound,  for  instance,  it  will  clot  (|uickly. 
Thus  it  seems  evident  that  in  the  bird  the  normal  clotting  of  blood 
depends  upon  its  coming  in  contact  with  the  cut  tissues.  Several 
theories  have  been  advanced  to  explain  why  blood  does  not  coagu- 
late within  normal  vessels.  First,  it  is  assumed  that  since  the 
formed  elements,  leukocytes,  and  blood  plates  do  not  disinte- 
grate, one  of  the  principal  factors  in  the  formation  of  thrombin 
is  wanting.  Injury  to  the  inner  coat  of  the  bloodvessel,  the  intro- 
duction of  other  foreign  substances,  and  of  macerated  leucokytes 
will  all  ])recipitate  coagulation,  for  by  any  of  these  means,  through 
the  destruction  of  tissue  or  the  blood  cells  themselves,  the  forma- 
tion of  the  prothrombin  and  the  zymoplastic  substance  is  rentlered 
po.ssible. 

For  the  maintenance  of  the  fluidity  of  the  circulating  blood 
Marowitz  sujiposes  the  existence  of  an  antithrombin  body  in 
it  or  in  the  endothelial  cells  of  the  vessel  walls.  If  this  antibody 
theory  were  proved  to  be  correct,  an  overproduction  of  this  sub- 
stance in  hemoj)hilia  might  be  a.ssumed  with  some  amount  of 
plausibility. 

Now,   so   far    as  hemophilic    blood    is   concerned,  practically    in 
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all  instances  in  wliifii  propor  nu'asures  liavr  hern  rnn)K)yc'cl,  a 
prolonged  coagulation  time  has  been  observed,  although,  inas- 
much as  different  observers  using  different  instruments  have  obtained 
different  times,  a  statement  in  minutes  is  of  little  value.  It  is 
luifortunate,  from  the  standpoint  of  exactness,  that  we  have  not 
at  our  disposal  a  coagulometer  of  greater  precision  than  those  now 
in  use.  The  one  employed  in  the  study  of  my  case  was  the  Boggs 
modification  of  the  Brodie-Russell  instrument,  which  seems  to  fill 
the  requirements  better  than  any  of  the  others  with  which  I  am 
familiar. 

In  taking  the  coagulation  time  in  a  hemophiliac  during  a  hem- 
orrhage, Sahli  observed  the  following  points:  The  blood  was 
not  deficient  in  fibrin;  the  blood  flowing  over  the  clot  outside  the 
wound  clotted  rapidly,  probably  owing  to  the  fact  that  it  took 
up  the  fibrin  factors  from  the  clot;  during  a  hemorrhage  of  any 
extent  the  coagulation  time  of  the  blood  from  another  part  of  the 
body  was  shorter  than  for  the  same  individual  under  ordinary 
conditions;  after  the  hemorrhage  was  arrested  the  coagulation 
time  shortly  reverted  to  what  it  was  under  ordinary  conditions. 
This  .seems  to  show  that  the  blood  in  hemophilia  reacts  in  the 
same  manner  as  does  the  blood  of  a  normal  individual.  It  has 
also  been  noted  that  the  hemorrhage  in  hemophilia  is  prolonged 
not  so  much  because  the  blood  fails  to  clot  on  the  surface  of  the 
woimd  as  because  the  bleeding  continues  beneath  the  clot,  and 
because  the  latter  does  not  extend  into  the  vessels. 

From  these  observations  it  seems  that  normally  the  clotting 
of  blood  depends  upon  the  action  of  certain  zymojilastic  sub- 
stances derived  from  the  vessel  walls  as  well  as  from  the  tissues, 
and  that  in  hemophilia  this  substance  is  certainly  deficient  in 
both  localities  and  probably  markedly  so  in  the  vessel  walls.  The 
occurrence  of  subcutaneous,  renal,  and  joint  hemorrhages  are 
to  i)e  explained  by  the  same  lack  of  chemical  substance  in  the 
capillary  endothelium  which  allows  the  blood  to  permeate  more 
readily.  It  is  possible,  of  course,  that  the  deficiency  lies  in  the 
chemical  composition  of  the  blood  cells  themselves  or  in  the  blood- 
making  organs,  but  as  we  can  ascertain  no  change  in  the  blood 
\)\  microscopic  examination,  it  does  not  seem  unreasonable  to 
a.ssume  that  it  is  in  the  ve.ssel  walls  that  the  trouble  lies,  and  espe- 
cially as  we  have  an  analogous  condition  normally  in  the  bird. 
Moreover,  hemophilic  patients  in  many  instances  manifest  a  marked 
hemorrhagic  tendency  from  one  locality  only,  which  would  seem 
to  indicate  a  condition  approximately  normal  elsewhere  in  the 
vascular  system. 

Progxosis.  The  outlook  is  unfavoraiile  in  most  instances.  The 
disease  usually  manifests  itself  before  the  second  year  and  fre- 
(|uently  during  the  first  six  months.  Only  in  very  rare  cases  has 
the  hemorrhagic  tendency  been  delayed  later  than  the  twenty-first 
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year.  Statistics  show  that  about  60  per  cent,  of  these  individuals 
die  before  the  eighth  year,  and  only  about  11  per  cent,  reach 
maturity.  After  forty  years  of  age  the  tendency  to  hemorrhage 
diminishes  and  may  entirely  disappear. 

Treatment.  As  a  prophylactic  measure  bleeders  should  be 
advised  not  to  marry,  although  in  the  case  of  males  of  these  fami- 
lies, themselves  not  bleeders,  it  may  be  permissible.  Nurslings  in 
whom  there  is  a  suspicion  of  hemophilia  should  be  carefully  guarded 
from  even  slight  injuries,  and  should  not  be  subjected  to  any  opera- 
tive procedures;  even  the  application  of  leeches,  blisters,  and  cups 
is  contra-indicated. 

Tonics  and  a  liberal  diet  with  good  hygienic  surroundings  seem 
the  best  treatment  for  the  dyscrasia.  Vegetarianism  and  other 
restricted  diets  avail  nothing.  So  far  as  we  know  there  are  no 
drugs  which  exert  any  marked  influence  in  correcting  the  condi- 
tion. All  of  the  so-called  styptics — such  as  ergot,  lead  acetate, 
and  silver  nitrate — have  been  employed,  but  without  effect.  Cal- 
cium lactate  exerts  a  beneficial  effect,  but  only  for  a  short  while, 
after  which,  in  spite  of  its  continued  use,  the  coagulation  time 
again  lengthens.  Consequently,  as  soon  as  the  time  begins  to 
lengthen  the  quantity  given  must  be  greatly  increased,  or  the  drug 
may  be  discontinued  entirely  for  a  few  days,  after  which  its  ad- 
ministration will  again  shorten  the  period.  This  point  is  well 
demonstrated  in  the  case  that  I  have  to  report. 

The  best  results  in  local  hemorrhages  are  obtained  from  the 
employment  of  sterilized  gelatin  or  adrenalin  compresses  or  simple 
pressure.  Sterilized  solutions  of  gelatin  injected  subcutaneously 
have  also  proved  efficacious.  During  pregnancy  in  hemophilic 
women  any  indication  of  hemorrhage  would  warrant  the  induction 
of  artificial  labor.  If  the  patient  will  not  consent  to  this  radical 
procedure,  general  tonic  treatment  and  the  administration  of  calcium 
lactate  a  day  or  so  before  the  expected  confinement  will  probably 
give  the  best  results. 

Hemophilic  joints  should  be  treated  with  pressure  and  afforded 
absolute  rest.  If  the  hemorrhage  produces  great  tension,  para- 
centesis followed  by  the  injection  into  the  joint  cavity  of  a  solu- 
tion of  adrenalin  chloride  is  advised.  This,  however,  should 
be  the  extent  of  the  operative  interference.  Cases  are  on  record 
in  which  hemophilic  joints  have  been  opened  with  fatal  hemorrhage 
resulting,  the  condition  having  been  mistaken  for  tuberculosis. 

Massage  is  advised  by  Gocht,  to  be  cautiously  begun  a  few  days 
after  the  development  of  the  effusion,  not  over  tlie  joint  itself, 
but  over  parts  slightly  distant.  This  procedure  has  for  its  object 
not  only  stimulation,  but  also  prevention  of  tiie  muscular  atrophy 
so  frequently  seen.  When  the  condition  has  reached  the  stage 
at  which  tliere  is  much  thickening  of  the  capsule  of  the  joint, 
massage  with  very  gentle  passive   motion   is   indicated.     Force   is 
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contra-indicated  in  all  joint  complications  in  cases  of  hemophilia. 
For  subluxation  suitable  braces  are  to  be  employed.  Hoffa  gives 
very  minute  instructions  as  to  the  management  of  these  cases. 

The  treatment  of  the  hematuria  is  extremely  unsatisfactory. 
The  ordinary  st^'ptics  have  little  or  no  effect.  If  general  hygienic 
and  tonic  treatment  is  without  avail  and  the  patient's  condition 
is  going  from  bad  to  worse,  nephrotomy  has  been  advised  and 
performed  in  some  cases  with  curative  results.  Primary  nephrec- 
tomy is  not  indicated.  Harris^"  reports  two  cases  of  so-called  essen- 
tial renal  hematuria,  and  has  collected  sixteen  similar  instances 
from  the  literature. 

The  case  which  I  have  to  report  is  as  follows:  D.  J.  B.,  aged 
forty  years,  a  native  of  the  United  States,  unmarried,  a  freight  con- 
ductor. The  mother  and  father  are  both  living  at  an  advanced 
age.  The  father  gives  a  hemophilic  history  from  boyhood  until 
the  age  of  twenty-three  years,  after  which  time  he  seems  to  have 
outgrown  the  tendency.  One  paternal  uncle  is  similarly  afflicted. 
Two  paternal  uncles  and  one  paternal  aunt  are  not  bleeders.  The 
paternal  grandmother  was  a  hemophiliac  and  died  of  hemorrhage 
during  confinement,  aged  thirty-nine  years.  The  father's  ma- 
ternal aunt  was  not  a  bleeder,  but  several  of  her  children  were. 
The  patient  has  one  brother  who  is  not  a  bleeder,  and  one  sister 
who  was  a  bleeder  and  died  at  the  age  of  eight  years,  but  not 
of  hemorrhage.  Two  brothers  have  a  history  of  repeated  and 
excessive  bleeding  from  the  nose  and  lips  during  boyhood.  They 
are  now  thirty-four  and  thirty-eight  years  old,  respectively,  and 
seem  to  have  outgrown  the  tendency.  Several  of  the  patient's 
first  cousins  are  bleeders,  although  their  histories  are  somewhat 
indefinite. 

As  a  child  the  patient  had  measles,  but  no  other  disease,  so  far 
as  he  knows,  and,  with  the  exception  of  a  gonorrhoea!  infection 
later  in  life,  has  had  no  serious  illness.  He  is  not  addicted  to  the 
use  of  alcohol  or  tobacco.  AMien  a  child  he  had  frequent  attacks 
of  epistaxis,  the  hemorrhage  being  so  severe  at  times  as  to  cause 
fainting.  These  attacks  continued  to  be  severe  until  he  was  about 
fifteen  years  of  age;  since  then  they  have  grown  less  severe,  though 
only  slightly  less  frequent.  He  has  cut  himself  on  the  hands  and 
feet  from  time  to  time  since  early  boyhood,  but  never  bled  to  the 
fainting  point,  though  there  was  always  difficulty  in  arresting 
the  hemorrhage.  He  has  never  had  hematuria  or  joint  mani- 
festations. In  1902  he  was  operated  upon  for  an  ingrowing  toe- 
nail, and  nearly  bled  to  death.  It  was  at  this  time  that  he  first 
became  aware  of  his  hemophilic  inheritance.  On  August  24, 
1907,  he  had  a  curious  abdominal  attack  which  was  diagnosticated 
as  "Henoch's  purpura(?)"    The  attack  was  associated  with  general 
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abdominal  pain  and  distention;  there  was  no  marked  muscle 
spasm  in  the  right  iliac  fossa,  and  no  especial  point  of  tenderness. 
Examination  of  the  blood  at  this  time  showed  the  hemoglobin 
to  be  80  per  cent.,  the  leukocytes  9800.  The  differential  count 
of  276  cells  showed:  Polymorphonuclears,  71;  large  mononuclears, 
7;  small  mononuclears,  21;  eosinophiles,  0.3;  mastzellen,  0.7  per 
cent.  The  leukocytes  the  following  day  were  10,000.  Examination 
of  the  abdomen  showed  purpuric  spots  over  the  site  at  which  the 
ice  had  been  applied.  The  symptoms  abated  from  this  time  on; 
the  temperature  was  never  higher  than  100.2°,  the  pulse  was  80. 
The  patient  was  discharged  from  the  hospital  Septeml)er  10,  1907. 

The  present  illness  began  in  the  latter  part  of  January  with  the 
usual  premonitory  symptoms  of  typhoid  fever,  namely,  loss  of 
appetite,  progressive  weakness,  headache,  slight  fever,  some  diar- 
rhoea, and  vomiting;  there  was  nose-bleeding  almost  daily.  He 
was  taken  to  the  hospital  PV])ruarv  2.  At  this  time  his  tempera- 
ture ranged  about  102.5°,  six  days  later  reaching  103.6°.  The 
temperature  behaved  as  in  an  ordinary  case  of  typhoid,  reaching 
normal  February  22,  but  rose  the  following  day  to  100°,  about 
which  point  it  hovered  until  February  29.  The  evening  tempera- 
ture did  not  permanently  fall  to  normal  till  ^larch  23.  The  pulse 
was  always  good,  dicrotic  at  times,  the  rate  never  higher  than 
110.  Rose  spots  appeared  about  P'ebruary  8.  A  positive  Widal 
reaction  was  obtained  February  15.  Nose-bleed  occurred  once  on 
February  11,  22,  and  26,  and  ]\Iarch  1,  4,  and  10.  The  vomitus 
contained  bloody  mucus  Fel)ruary  8,  which  was  probably  from 
the  nasopharynx.  There  was  no  blood  in  the  stools  at  any  time. 
On  February  12  the  red  blood  corpuscles  numbered  3,952,000; 
the  hemoglobin  on  February  12  w^as  70  per  cent.,  on  P>bruary 
26,  60  per  cent;  on  March  4,  50  per  cent.;  March  11,  65  per  cent.; 
INlay  1 ,  78  per  cent.;  May  12,  80  per  cent. 

The  coagulation  time  when  first  taken  was  eighteen  minutes, 
the  normal  limits  with  the  Boggs  instrument  being  from  six  to  eight 
minutes.  By  the  administration  of  calcium  lactate  the  time  could 
be  reduced  to  nearly  normal  by  the  end  of  the  third  or  fourth  day, 
after  which  the  time  would  begin  to  lengthen  in  sj)ite  of  its  use. 
The  drug  was  therefore  administered  for  three  days,  or  until  the  time 
began  to  lengthen;  it  was  then  discontinued  until  the  time  niched 
twelve  miinites,  when  it  was  again  administered.  In  this  way 
the  time  was  always  kej)t  within  twelve  minutes,  and  often  down 
to  seven  or  eight  minutes,  'i'he  patient  was  discharged  from 
the  hospital  .\j)ril  2,  in  good  conditioii.  The  coagulation  time 
on  May  12  was  foiu'teen  minutes. 

'I'he  j)()ints  of  interest  in  coimection  with  this  case  are:  (1)  The 
inheritance  came  through  the  father,  who  was  himself  a  bleeder; 
(2)  this  is  the  first  cas<',  so  far  as  1  know,  of  lyj^hoid  fever  rej)orted 
in  a  bleeder;  (3)  a  case  of  typhoid  fcNcr  may  be  brought  to  a  sue- 
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cessful  tcniiiiuitioii  in  a  patient  so  afHicted;  (4j  no  liciuoirhages 
occurred  from  the  intestinal  lesions;  (5)  the  successful  termina- 
tion in  this  instance  was  probably  in  a  large  measure  due  to  the 
fact  that  at  or  about  the  age  of  forty  the  hemorrhagic  tendency 
abated;  (6)  in  this  man's  case  the  principal  manifestation  of  the 
hemorrhagic  tendency  had  been  attacks  of  epistaxis,  the  only 
other  serious  hemorrhage  having  occm-red  at  the  time  of  the  opera- 
tion upon  his  toe.  Whetlier  the  careful  administration  of  calcium 
lactate  is  really  of  sul)stantial  benefit  can  only  be  determined  in 
the  future  after  trial  in  a  relatively  large  series  of  such  cases. 


THE    ETIOLOGICAL  FACTORS    OF    COMPRESSED-AIR    ILLNESS. 

tiik  gaseous  contents  of  subaqueous  tunnels;  the  ocfinj- 
rence  of  the  disease  in  workers. 

By  John  E.  McWhorter,  M.D. 

SURGKON'-IX-CHAHGE    OF    THE    OUT-PATIENT    DEPARTMENT    OF    THE    HUDSON    STREF.T 
HOSPITAL,    NEW    YORK    CITY. 

Among  the  great  engineering  feats  of  the  past  ten  years,  perhaps 
none  has  been  greater  than  the  building  of  the  subaqueous  tumiels 
under  the  East  River,  New  York  City.  In  this  work  man  has  to 
contend  not  only  with  the  dangers  of  ordinary  tunnel  construction, 
but  also  with  those  of  compressed-air  illness,  or  "bends,"  a  disease 
or  condition  to  which  all  workers  in  compressed  air  are  liable.  The 
word  "bends"  has  come  into  vogue  among  the  workmen  because 
of  the  supposed  characteristic  attitude  assumed  by  these  sufferers 
in  their  efforts  to  relax  the  affected  muscles  and  to  relieve  the  pain. 
These  cramps  may  occur  in  a  group  of  muscles,  such  as  those  of  the 
abdominal  wall  or  of  the  extremities,  and  fre(|uently  the  pains  are 
referred  to  the  joints. 

Compressed  air  is,  of  course,  necessary  in  subaqueous  tunnel 
construction,  for  it  supports  the  river  bottom,  which  the  work  of 
excavation  leaves  partly  unprotected,  and  thus  prevents  the  river 
from  flooding  the  tuimel.  The  amount  of  air  pressure  required 
varies  greatly  and  is  dependent  upon  the  depth  of  water  above  the 
tunnel.  The  pressure  nece.ssary  may  be  roughly  estimated  at 
fifteen  pounds  to  every  thirty  feet  of  water. 

It  has  been  suggested  by  Snell,^  E.  W.  Moir,  Leonard  Ilill,- 
and  others  that  certain  gases,  when  present  in  compressed  air 
tunnels,  may  influence  the  number  of  cases  of  "bends."  The 
purpose  of  this  paper  is  to  describe  these  gases,  particularly  carbon 
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dioxide  and  carbon  monoxide,  and  also  to  descril^e  other  atmos- 
pheric conditions  found  in  subaqueous  tunnels  and  the  effect  these 
have  in  the  etiology  of  compressed-air  illness,  or  "bends."  I  wish 
also  to  demonstrate  the  prevalence  of  "bends"  among  new  men, 
those  subjected  for  the  first  time  to  high  atmospheric  pressures. 
An  analysis  is  attached  of  one  air  sample  taken  from  the  right 
auricle  of  a  man  who  died  of  compressed-air  illness,  which  analysis 
is  believed  to  be  one  of  few,  if  not  the  only  one  of  its  kind. 

Two  and  one-half  years'  experience  as  one  of  the  medical  officers 
on  the  staff  of  S.  Pearson  &  Sons,  Incorporated,  constructors  of  the 
Pennsylvania  Railroad  East  River  Tunnel,  gave  me  unusual  oppor- 
tunities for  observation  and  study  in  this  line,  owing  to  the  mag- 
nitude of  the  work.  The  observations  on  air  analysis  embodied 
in  this  article  are  based  on  results  obtained  from  daily  records 
of  the  four  tunnels.  During  the  year  1907  a  special  chart  was 
kept,  giving  in  detail  the  daily  air  analyses,  the  number  of  men 
at  work,  the  amount  of  air  pumped  into  the  tunnel,  and  the  air 
pressures.^     Estimations  were  first  made  of  carbon  dioxide. 

Carbon  Dioxide  (COg).  Properties.  Carbon  dioxide,  colorless 
at  ordinary  temperatures;  slightly  acid  taste  and  odor;  incombustible 
and  not  supporting  combustion;  heavier  than  air,  specific  gravitv, 
1.529. 

Source.  Normally  CO,  exists  in  only  the  most  minute  quantities, 
excepting  in  pockets  of  coal  (fire-choke);  in  the  vicinity  of  certain 
mineral  springs  or  active  volcanoes;  as  a  by-product  in  fermentation, 
decomposition,  and  putrefaction  of  organic  matter;  and  is  formed  in 
luiman  or  animal  respiration,  and  in  blasting. 

Effect  oil  Mail.  Carbon  dioxide  is  in  no  way  a  poisonous  gas. 
This  has  been  proved  by  the  experiments  of  Leonard  Hill  and 
others.  That  when  present  in  large  quantities  in  the  air  we  breath 
it  will  cause  death,  is  an  undoubted  fact;  but  death  is  then  caused 
by  suffocation,  as  in  drowning,  from  the  absence  of  oxygen.  Author- 
ities differ  as  to  the  permissible  amount  of  (X),,  but  as  most  tunnel 
contracts  call  for  air  containing  not  over  0.1  per  cent,  of  COj,  we 
shall  consider  this  as  our  standard.  This  figure  is  most  conserva- 
tive, in  fact,  seemingly  uiuiecessarily  so. 

Detection  of  CO  .^  in  Air.  The  j)ercentage  of  CO,  is  most  commonly 
determined  with  the  Palmquist  apparatus^  or  by  the  Hesse  method."^ 
All  the  analyses  for  CO^  in  the  tunnels  were  made  with  tiie  Palmquist 
apparatus.  Although  this  apparatus  is  not  absolutely  accurate, 
the  results  were  nwidc  fairl\  so  by  checking  tliem  with  tiiose  obtained 
by  Hesse's  nietiiod. 

Normal  air  contains  COj  in  very  mimite  quantities.  The  amount 
varies,  l)eing  high  in  large  cities,  while  in  nMuote  country  districts 

'  I  am  Kreatly  indehti-d  to  Professor  .1.  LiviiiKstoii  H.  MorKim,  of  Coluniliia  University, 
f()r  lii»  invaluable  as.sislnnoe  and  the  use  of  his  laboratory  during  the  summer  of  1907. 

*  HciiiiM-rs  r,i\s  Analysis.  1!)()2.  p.  .W.i.  '  Ibid.,  p.  337. 
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CO.^  is  practically  absent.  For  New  York  City  in  the  vicinity  of  the 
East  River  tunnels  the  average  amount  was  0.0363  per  cent,  by 
volume. 

Compressed  air  taken  directly  from  compressors  contains  COj 
in  slightly  larger  quantities  than  does  normal  air,  averaging  about 
0.0423  per  cent,  by  volume.  This  difference,  0.006  per  cent.,  between 
compressed  and  normal  air  is  so  minute  that  it  is  of  no  consequence. 

The  Source  of  CO^  in  Compressed-air  Tunnels.  In  subacjueous 
tunnels  COj  might  be  traced  to  any  or  all  of  the  following  sources: 
(1)  Decomposition,  putrefaction,  or  fermentation  of  organic  matter. 
This  source  of  COg  contamination  was  eliminated  by  comparing 
the  analyses  of  samples  of  air  taken  in  the  tunnels  which  were 
temporarily  not  being  worked,  and  of  samples  of  the  air  supplying 
the  tunnels.  These  proved  to  be  practically  the  same.  (2)  Respi- 
ration in  man  consists  in  inspiring  oxygen,  nitrogen,  and  other  gases 
in  minute  quantities,  and  in  expiring  carbon  dioxide,  nitrogen, 
oxygen,  and  an  indeterminable  amount  of  foreign  matter,  which 
may  or  may  not  be  noxious.  The  increased  CO^  in  expired  air 
represents  a  corresponding  amount  of  O2  lost  from  inspired  air. 
Therefore,  if  this  air  be  not  constantly  changed,  COj  becomes  of 
immediate  importance,  and  suffocation  will  rapidly  ensue,  not 
from  the  presence  of  COj,  but  from  the  loss  of  oxygen.  Petten- 
kofer^  suggests  that  carbon  dioxide  is  a  good  index  of  the  amount 
of  deleterious  substances  given  off  by  expiration,  and  as  we  are  not 
able  to  determine  these  substances  accurately,  we  may  gauge  the 
purity  of  the  air  by  the  percentage  of  carbon  dioxide  present.  (3) 
Blasting  will  be  described  more  fully  under  carbon  monoxide.  It 
is  sufficient  for  the  present  to  know  that  carbon  dioxide  is  one  of  the 
gases  given  off.  Analysis  of  a  sample  of  air  from  a  "heading," 
taken  immediately  after  a  blast,  showed  the  COg  to  be  as  high  as 
0.657  per  cent,  by  volume,  while  ten  minutes  later  a  sample  taken 
in  the  same  place  showed  only  0.07  per  cent,  by  volume,  and  half 
an  hour  after  a  blast  the  air  contained  the  same  amount  of  this  gas 
as  it  did  before.  Therefore,  the  presence  of  carbon  dioxide  in  the 
air  of  the  tunnels  is  due  practically  to  human  respiration. 

Air  samples  were  taken  daily  in  the  tunnels,  and  in  order  that  these 
analyses  might  be  general,  the  samples  were  collected  at  several 
points,  namely,  in  front  of  and  behind  the  "shield,"  in  the  "pockets" 
of  the  shield,  and  at  four  or  five  places  throughout  the  length  of  the 
tube. 

The  following  figures  are  compiled  from  several  thousand  CO, 
readings,  taken  during  the  year  1907,  of  samples  of  air  from  behind 
the  "shield"  where  a  number  of  men  were  always  at  work,  and  they 
therefore  show  a  fair  maximum  average  for  the  four  tunnels:  Maxi- 
mum, 0.1  per  cent,  by  volume;  minimum,  0.045  per  cent,  by  volume; 

^Hempel's  Cas  .\nalysis,   1902,  p.  336. 
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average,  0.07  per  cent,  by  volume.  Since  in  our  tunnels  the  amount 
of  carbon  dioxide  in  the  air  seldom  if  ever  exceeded  0.1  per  cent, 
by  volume,  it  is  my  opinion  that  this  gas  has  not  the  slightest  in- 
fluence on  compressed-air  illness.  In  substantiation  of  this  view, 
it  was  foimd  that  on  the  charts  of  the  four  tunnels  in  which  the 
daily  CO,  fluctuation  and  the  number  of  cases  of  "bends"  were 
recorded,  the  amoiuit  of  CO^  bore  no  relation  to  the  number  of 
cases  of  illness. 

Carbon  Monoxide  (CO).  Carbon  monoxide  (CO)  is  a  color- 
less, odorless,  combustible  gas,  lighter  than  air;  specific  gravity 
0.967.  This  gas,  aside  from  being  explosive,  combines  readily  with 
hemoglobin,  forming  a  most  stable  compound,  and  thus  preventing 
oxygen  from  being  carried  to  the  tissues,  and  eventually  causing 
death  by  suffocation.  For  these  reasons  CO  has  always  been 
considered  one  of  the  most  dangerous  of  gases. 

In  taking  up  the  work  of  determining  small  quantities  of  CO 
in  liigh-pressure  tunnels,  some  simple  method  was  the  first  consid- 
eration, and  an  equally  simple,  eftective,  and  practical  method  for 
th6  collection  and  preservation  of  the  air  sample.  An  air  cylinder 
suggested  by  Professor  Morgan,  of  Columbia  University,  was  made, 
and  proved  to  be  most  satisfactory.  Samples  collected  up  to  thirty 
pounds  gauge  pressure  and  over  were  kept  for  more  than  a  month 
without  loss  of  pressure.  The  cylinders  were  made  of  copper,  and 
caps  of  the  same  material  were  screwed  in  place  and  braized.  At 
either  end  were  compression  cocks  fitted  with  leather  gaskets.  Of 
the  two,  one  was  so  arranged  that  a  pressure  gauge  might  be  attached, 
the  other  was  drawn  out  and  corrugated  for  rubber  tubing  which  con- 
nected with  the  CO  apparatus.  The  capacity  of  each  cylinder  was 
accurately  tletermined  to  be  from  1035  to  1045  c.c. 

A  study  of  the  writings  on  this  subject  showed  that  very  little 
had  been  done  in  determining  small  quantities  of  carbon  monoxide. 
The  ordinary  method  of  quantitative  CO  determination  was  by 
the  use  of  some  apparatus  such  as  Orsat's,'  the  })riju'iple  of  which 
is  absorption  of  this/gas  by  cuprous  chloride.  This  apparatus  is 
very  simple  to  manipulate,  and  gives  CO  readings  within  1  per  cent. 
Tt  is  generally  used  in  determining  the  amount  of  CO  in  flue  and 
ilhmiinating  gas,  but  it  is  of  no  value  in  determining  minute  quan- 
tities. The  other,  a  more  delicate  but  ]Miroly  qualitative  metiiod, 
was  the  sj)ectroscopic  examination  of  the  blood  for  carbon  monoxide 
hemoglobin.  Kinnicutt  and  Sanford*  devised  a  very  accurate  method 
of  determiiu'ng  small  r|uantities  of  (^O,  and  a  simple  modification  of 
this  l)y  Professor  Moi'gan  and  myself''  is  the  one  upon  which  all  these 
determinations  are  based. 

The  presence  of  CO  in  tlie  Kast  UIvcm-  tuiniels  might  be  traced 

'  Hetnper.s  Cns  AiiMysis.   1902.  p.  2.57. 

"^  .Iiiuiiml  of  the  American  Cheinicnl  Soc.  IHOO.  xxii,  14.  »  ll.i.l.,  HM)7,  xxix.  1,589. 
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to  any  or  all  of  the  three  follo\viiig  sources:  (1)  A  large  gas  tank 
immediately  adjoining  the  works.  A  sample  of  air  taken  in  this 
neighborhood  showed  no  CO.  (2)  Flue  gas.  None  was  found  at 
"intake  flues"  for  compressors.  (3)  Blasting.  This  was  carried 
on  very  extensively  during  the  rock  boring  period  of  the  tunnel 
construction,  and  to  this  we  must  trace  our  supply  of  CO. 

In  the  blasting  the  explosive  used  was  dynamite,  the  active 
principle  of  which  is  nitroglycerin.  Dynamite  in  exploding  liberates 
certain  gases.  Under  the  most  favorable  circumstances  the  gases 
liberated  are  CO2,  Nj,  and  O^  When  the  dynamite  is  of  inferior 
grade,  however,  when  it  is  damp,  or  when  for  any  other  reason  there 
is  incomplete  combustion,  the  gases  given  off  besides  those  already 
named  are  CO,  NO,  CH^,  H^,  and  HjS,  in  amounts  dependent 
upon  the  amount  of  incomplete  combustion.  The  amount  of  CO 
given  off  in  explosions  of  dynamite  varies  greatly.  It  may  be  in 
very  small  percentages  or  as  high  as  36  per  cent.,  or  even  higher.^** 

Before  the  quantitative  method  of  CO  determination  was  per- 
fected, spectroscopic  examinations  were  made  on  two  blood  samples 
through  which  tunnel  air  had  been  passed.  These  are  inserted, 
since  I  feel  they  help  to  prove  that  CO  in  small  quantities  is  not  to  be 
detected  by  spectroscopic  examination. 

The  two  following  spectroscopic  blood  analyses  were  made  by 
Dr.  T.  W.  Hastings  at  the  Cornell  University  Medical  College, 
New  York  City. 

First  Report:  Dynamite  used,  amount  11  pounds  13  ounces, 
x^bsorption  solution:  5  c.c.  human  blood,  fibrin  extracted;  20  c.c. 
distilled  water;  1  gram  ammonium  oxalate.  Through  this  solution, 
air  in  No.  1  tunnel  "centre  pocket,"  one  minute  after  firing,  was 
allowed  to  circulate  for  ten  minutes. 

"Spectroscopic  analysis,  (1)  Blood  exposed  to  air  in  heading 
after  blast.  Dark  brownish  red  in  color.  Spectrum  of  methemo- 
globin;  reduces  with  ammonium  sulphide.  No  trace  of  carbon 
monoxide  hemoglobin.  (2)  Control  solution  bright  red  in  color. 
Spectrum  of  oxyhemoglobin;  reduces  with  ammonium  sulphide. 
Normal  blood."  * 

Second  Report.  Dynamite;  very  heavy  l)last,  amount  not  known. 
Through  500  c.c.  of  oxalated  bullock's  blood,  4  liters  of  tuiniel  air, 
taken  in  heading  and  directly  after  blasting,  was  allowed  to  cir- 
culate. The  air  sample  was  allowed  to  circulate  very  slowly  through 
the  blood  solution,  the  time  consumed  being  one  hour  and  forty- 
five  minutes. 

"Spectroscopic  analysis  (August  14,  1907).  Oxyhemoglobin 
(by  scale);  reduces  to  reduced  hemoglobin.  Carbon  monoxide 
hemorrlol)in  not  detected." 


'"  A  more  complete  description  of  giises  siven  off  in  explosions  may  be  found  in  Foster 
and  Haldane's  work.  The  Investigation  of  Mine  Air,  1905,  pp.  133,  134. 
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In  this  last  blood  examination  it  will  be  seen  that  tunnel  air  at  its 
maximum  CO  saturation  was  allowed  to  circulate  for  one  hour  and 
forty-five  minutes  through  the  blood  solution.  This  is  a  most 
abnormal  condition,  and  one  to  which  no  tunnel  worker  is  subjected, 
as  will  be  demonstrated  later,  yet,  as  shown  in  the  above  report, 
no  CO  hemoglobin  was  found. 

The  following  CO  determinations  are  selected  from  the  analvses 
made  (during  the  year  1907)  in  the  four  tunnels.  They  show  what 
small  percentages  reallv  were  present  in  those  tunnels ;  but  in  land 
tunnels  with  poor  ventilation  and  heavy  blasting,  it  will  readily  be 
seen,  as  explained  later,  how  rapidly  CO  might  accumulate,  in 
percentages  high  enough  to  be  of  grave  concern. 

1.  Dynamite,  6  pounds  7  ounces,  fifteen  minutes  after  blasting: 
CO  =  0.01  per  cent  by  volume. 

2.  Very  small  blast,  ten  minutes  after  firing:  CO  =  0.0075  per 
cent,  by  volume. 

3.  Dynamite,  41  pounds  13  ounces,  immediately  after  firing: 
CO  =  0.031  per  cent,  by  volume. 

4.  Dynamite,  45  pounds  1  ounce,  immediately  after  firing: 
CO  =  0!0423  per  cent,  by  volume. 

5.  Second  sample  same  as  No.  4,  but  one  minute  after  high 
pressure  air  line  had  been  opened  to  clear  heading:  CO  =  0.02 
per  cent,  by  volume. 

6.  Sample  taken  ten  minutes  after  firing  of  a  very  heavy  blast, 
the  amount  of  dynamite  not  known:  first  sample,  CO  =  0.045  per 
cent,  by  volume;   second  sample,  CO  =  0.05  per  cent,  by  volume. 

7.  Dynamite,  5  pounds  15  ounces,  immediately  after  blasting  in 
"sump" — pumping  chamber  built  in  rock  between  tunnels — very 
confined:  CO  =  0.015  per  cent,  by  volume. 

All  these  samples,  with  the  exception  of  Xo.  7,  were  taken  as 
near  as  possible  to  the  "heading"  where  the  blasting  had  taken 
place,  and  represent  the  highest  percentage  of  CO  obtainable. 

A  very  fair  average  of  the  amount  of  CO  present  during  the 
blasting  period  was  about  0.025  per  cent,  by  volume.  This  naturally 
varied  according  to  the  amount  of  dynamite  used,  its  quality,  and 
the  completeness  of  its  combustion.  The  percentage  given  above 
was  not  an  average  percentage  throughout  the  tunnel,  but  that 
found  in  the  heading  after  blasting.  As  these  samples  were  taken 
immediately  or  very  shortly  after  blasting,  they  represent  the  very  worst 
atmospheric  conditions.  Until  the  "heading"  is  cleared  by  means 
of  either  the  "blow  pipe,"  a  large  eight  to  twelve  inch  suction  pipe 
comnumicating  with  the  normal  air  in  the  shaft,  or  the  high  pressure 
"air  line,"  which  dears  the  heading  i)y  blowing  i>ack  into  the  tunnel 
all  gases  and  smoke,  the  men  do  not  resume  their  work.  Both 
methods  of  "clearing  the  heading"  are  very  effective,  for  in  samples 
taken  one  hour  after  blasting  it  was  impossible  to  determine  CO  in 
fjuantities  over  0.002  per  cent.,   the   mininunn   detectible  by   our 
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meth(xl.  The  practice  of  clearing  the  "heading"  in  poorly  venti- 
lated rock  tunnels  by  blowing  the  smoke  and  gases  back  into  the 
tunnel,  although  a  rapid  method,  can  hardly  be  recommended 
for  even  the  small  amounts  of  CO  given  off  bv  each  blast  will  in 
time  accumulate  in  sufficient  Cjuantities  to  be  toxic. 

Vogel,"  who  first  described  the  spectrum  of  CO-hemoglobin, 
and,  later,  Gustav  WalflfhugeP- state  that  in  their  opinion  "quantities 
less  than  0.25  per  cent,  of  CO  may  be  disregarded  from  a  hvgienic 
standpoint."  (This  figure,  in  the  light  of  more  recent  investigations, 
is  shown  to  be  much  too  high.)  Harrington*^  says  that  CO  in 
quantities  less  than  0.25  per  cent,  will  cause  poisoning,  and  that 
"1  per  cent,  is  rapidly  fatal  to  animal  life."  Foster  and  Haldane** 
say,  "Anything  above  0.15  per  cent,  must  be  regarded  as  distinctly 
dangerous,  and  probably  anything  over  0.03  per  cent.  (CO)  would 
in  time  produce  symptoms  distinctly  felt  on  exertion."  C.  H. 
Wolf*'  claims  to  have  demonstrated  CO-hemoglobin  in  atmospheric 
air  containing  not  over  0.03  per  cent.  CO.  In  the  spectroscopic 
report  made  by  Dr.  Hastings  the  amount  of  CO  must  have  been 
fully  0.03  per  cent.,  but  no  CO-hemoglobin  was  demonstrated. 

As  the  maximum  amount  of  CO  in  our  tunnels  never  exceeded 
0.045  per  cent.,  and  as  this  quantity  was  present  for  only  a  very 
few  minutes  immediately  following  the  firing  of  a  blast,  one  could 
hardly  expect  this  to  influence  in  any  way  the  number  of  cases 
of  bends,  and  this  was  further  substantiated  by  the  complete  absence 
of  any  clinical  signs  of  CO  poisoning.  As  further  proof  it  may  be 
added  that  in  a  chart  kept  of  the  same  tunnel,  first,  when  blasting 
was  being  carried  on  very  extensively,  and  second,  when  there  was 
no  blasting,  the  air  pressures  and  the  number  of  men  at  work  being 
the  same,  the  cases  of  bends  were  practically  equal. 

Certain  of  the  men  did,  however,  complain  at  times  of  headache 
after  a  very  heavy  blast.  These  were  always  men  who  went  ahead 
with  the  high  pressure  "air  line"  to  clear  the  heading,  or  who  were 
there  for  some  other  purpose.  As  these  headaches  were  never 
accompanied  by  any  other  symptoms  of  CO  poisoning,  such  as 
dizziness,  shortness  of  breath,  or  muscular  weakness,  and  as  the 
headache  disappeared  when  the  heading  cleared  up.  I  do  not  regard 
them  as  a  sign  of  CO  poisoning. 

Other  Gases  Found  ix  Tuxxels.  At  various  times  during 
the  year  1907  samples  of  tunnel  air  were  analyzed  to  determine 
if  possible  the  presence  of  any  one  or  more  of  the  following  gases  in 
quantities  sufficient  to  be  dangerous:  Methane  (CH^),  sulphuretted 
hydrogen  (H,S),  and  nitric  oxide  (NO).  I  used  a  Hempel's  gas 
analysis  apparatus*^  which  was  especially  constructed  to  read  small 


1'  Hempel's  Gas  Analysis.  1902.  p.  217.  '=  Ibid.,  p.  217. 

"  Principles  of  Hygiene,  p.  218.  "  Investigation  of  Mine  Gas.  190.5,  p.  133. 

'i  Hempel's  Ga^i  Analysis.  1902.  p.  222.  "^  Hempel's  Gas  .\nalysi.'?.  1902.p.  59. 
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percentages  of  gas,  the  burette  scale  reading  to  yi)o  of  ''^  cubic-centi- 
meter. The  results  of  this  work  were  mostly  negative,  for  methane 
was  never  found,  while  nitric  oxide  and  sulphin-etted  hydrogen  were 
present  only  occasionally  and  in  the  most  minute  quantities. 

Waste  Matter,  Aqueous  Vapors,  and  Temperature  in 
Tunnels.  The  amount  of  waste  matters  such  as  oil  from  com- 
pressors or  any  other  organic  or  inorganic  matter  that  might  be 
forced  through  the  air  feed  pipes,  was  relatively  small,  as  was  proved 
by  the  amount  of  deposit  on  the  gauze  screens  at  the  mouth  of  the 
feed  pipes. 

The  amount  of  aqueous  vapor  in  the  tunnels  was  very  high, 
generally  to  complete  saturation.  Occasionally  this  would  vary 
for  short  periods,  and  was  dependent  upon  the  amount  of  air  leak- 
age. Hygrometers  left  in  tunnels  never  registered  below  90°  of 
saturation. 

The  temperature  in  the  tunnels  varied  with  the  amount  of  air 
pumped  in  to  maintain  the  required  pressure,  its  length,  and  the 
time  of  year,  averaging  about  75°. 

Ventilation.  In  order  to  maintain  perfect  ventilation  it  is 
generally  conceded  that  from  2000  to  3000  cubic  feet  of  fresh  air 
per  man  per  hour  is  more  than  sufficient.  In  the  East  River  tinniels 
this  amount  was  always  exceeded,  as  the  average  amount  of  fresh 
air  per  hour  was  about  231,000  cubic  feet,  or  about  7699  cubic  feet 
per  man  per  hour. 

In  connection  with  these  determinations  of  the  gaseous  contents 
of  the  tunnel  air,  it  is  of  interest  to  note  that  of  a  sample  of  air 
obtained  from  the  right  side  of  the  heart  of  a  man  who  died  of 
"bends."  The  sample  was  collected  at  autopsy  about  five  hours  after 
death,  by  the  following  method:  The  pericardial  sac  was  filled  with 
water  and  an  aspirating  needle,  which  was  connected  with  a  specially 
devised  air  collector,  was  introduced  under  water  into  the  right 
auricle,  great  care  having  previously  been  taken  to  tlisplace  l)y 
water  all  air  in  the  collector  tubing  and  needle.  About  5  c.c.  of 
gas  was  coUected^ — much  more  could  have  been  obtained  if  desired; 
and  a  quantitative  analysis  was  then  made. 

The  following  report  was  made  bv  Floyd  G.  ^Nletzger,  PIkO., 
at  Columbia  Universitv. 

"New  York,  November  20,  1907.  Certificate  of  Analysis.  The 
sample  of  gas  from  S.  Pearson  «^'  vSons,  Incorporated,  marketl 
"Sample  taken  from  right  side  of  heart,"  submitted  to  me  for 
examination,  contains:  Nitrogen,  SO  per  cent.;  carbon  dioxide,  20 
per  cent.;  o.xygen,  innneasurable  (juantity." 

Analysis  of  gases  from  normal  venous  blood:"  From  100  volumes 
may  be  obtained:  Nitrogen,  1  to  2  ])er  cent.;  carbon  dioxide,  40 
j>er  cent.;  oxygen,  8  to  12  per  cent. 

"  Foster,   Text-book  of  PliysioloKV,  UMIO,  |).  417. 
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In  comparing  the  two  analyses  one  is  natnrally  struck  hy  tlie 
great  difi'erence  in  the  two  samples.  This  may  be  explained  as 
follows:  The  nitrogen  which  goes  into  solution  under  pressure 
remains  unchanged,  and  is  given  off  with  carbon  dioxide  in  the 
venous  circulation  as  bubbles  when  normal  atmospheric  pressure 
is  reached,  and  collects  in  large  quantities  in  the  right  heart.  The 
absence  of  oxygen  is  probably  due  to  its  having  combined  with 
the  body  tissues  either  before  or  shortly  after  death. 

In  a  fatal  case  of  "bends,"  if  the  man  has  been  recompressed 
several  times  and  does  not  die  until  twelve  hours  after  the  begin- 
ning of  the  attack,  or  if  the  autopsy  is  not  performed  within  twelve 
to  twenty-four  hours  after  death,  air  in  any  considerable  quantities 
is,  as  a  general  rule,  seldom  found;  but  when  a  man  dies  shortly 
after  coming  out  of  pressure,  the  right  heart  is  almost  invariably 
greatly  distended  with  gas,  and  the  whole  venous  system  contains 
many  bubbles. 

Frequency  of  the  Disease  Among  New  Workers.  Having 
considered  the  insignificance  of  the  variation  of  the  individual  gases 
as  a  causative  factor  of  "bends,"  I  now  take  up  the  frequency  of 
this  disease  among  new  workers. 

Examining  Men  for  Tunnel  Work.  Before  going  to  work  all 
men  were  given  a  rigid  physical  examination.  In  the  case  of  green 
and  new  men,  besides  this  examination  they  were  sent  in  charge 
of  a  competent  man  for  a  test  of  one  and  one-half  hours  in  tlie 
tunnel.  On  coming  out,  they  were  brought  back  to  the  doctor's 
office  and  reexamined.  If  any  changes  were  noted  in  their  con- 
dition, they  were  excluded  from  tunnel  work.  Of  the  many  thou- 
sands of  men  who  went  into  the  tunnels  for  the  hoiir  and  a  half 
test  only  one  was  known  to  have  had  the  "bends." 

Lcnyfh  of  Skiffs  of  Neiv  Men.  After  a  new  man  had  passed 
for  tunnel  work,  his  first  day  consisted  of  part  of  one  shift,  instead 
of  one  whole  shift;  that  is,  six  hours  on  an  eight-hour  shift,  four 
and  a  half  hours  on  a  six-hour  shift. 

Prevalence  of  "Bends"  Among  Neiv  Workers.  It  has  been  stated 
by  ]\IcLeod'^  and  others  that  old  compressed-air  tunnel  workers 
are  just  as  susceptible  to  "bends"  as  are  the  new  men.  This  in 
our  experience  was  far  from  being  the  case,  as  will  be  shown  later, 
in  the  results  collected  from  charts  of  the  four  tunnels  kept  during 
the  year  1007,  at  the  New  York  City  end.  On  these  charts  a  dis- 
tinction is  made  between  absolutely  new  compressed-air  workers  and 
those  who  for  some  reason  claimed  previous  experience.  In  the 
latter  class  a  large  percentage  really  were  new  workers  in  high 
pressures,  for  some  had  been  away  from  this  work  for  a  long  time; 
others  hafl  worked  in  but  very  low  pressures  in  caisson  work;  while 
undoubtedly  many  others  had  never  been  near  a  pressure  tinmel. 

"  Asisoc.  of  Engineering  Soc.  1907,  xxxix,  301.  ' 
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The  Amount  of  Air  Pressure  in  East  River  Tunnels.  During 
the  year  1907  the  air  pressure  in  the  tunnels  varied,  ranging  from 
26  pounds  to  34  pounds  above  normal  atmospheric  pressure;  a 
fair  average  during  the  year  was  about  29  pounds. 

The  Percentage  of  Cojnpressed-air  Illness  Among  Different 
Workers.  The  following  table  gives  the  number  of  men  classi- 
fied as:  Green  men,  namely,  those  new  to  compressed-air  work, 
new  men,  namely,  those  new  in  this  tunnel;  and  old  men  (approxi- 
mate), who  entered  for  work  in  the  New  York  side  during  1907; 
also  the  number  of  cases  of  "bends"  in  each  group  and  the  per- 
centage. 

The  numbers  of  cases  of  "bends"  given  for  "green"  and  "new" 
men  were  collected  from  the  histories  of  those  attacked  at  the 
end  of  their  first  or  second  day's  work  in  the  tunnel.  Of  this  number, 
the  majority  were  affected  at  the  end  of  the  first  day. 

Cases  Per- 

No.  of  "bends."  centage. 

Green  men  (new  to  this  work) 308  48  15.5 

New  men  (new  to  this  tunnel) 641  60  9.4 

Old  men  (days) 150,664  657  0.43 

In  our  experience  it  was  found  that  compressed-air  illness  varied 
with  the  pressure — the  higher  the  pressure  the  more  susceptible 
the  men  were  to  the  disease.  Particularly  was  this  true  of  new 
workers,  for  at  27  pounds  and  under,  comparatively  few  men  were 
affected,  while  at  30  pounds  and  over  a  large  percentage  was  attacked. 

In  endeavoring  to  explain  the  susceptibility  of  new  men  to  high 
pressures,  one  must  con.^ider  the  abnormal  conditions  under  which 
these  men  work.  INIan  has  become  accustomed  to  live  and  work 
in  a  certain  atmospheric  pressure,  normally  about  15  pounds  to 
the  square  inch.  In  compressed-air  tunnels  he  lives  and  works 
in  an  atmospheric  pressure  of  from  35  pounds  to  45  pounds  and  over 
to  the  square  inch,  and  until  he  has  adjusted  himself  to  his  new 
environment,  he  is  susceptil>le  to  compressed-air  illness.  That 
a  man's  body  does  adjust  itself  to  this  environment  seems  amply 
proved  by  the  vast  number  of  subaqueous  tunnel  builders  alive 
today. 

Inclosing,  it  may  l>c  mentioned  that  men  working  in  low  pressure, 
that  is,  those  ranging  from  15  to  20  pounds,  and  in  shifts  not  over 
eight  hours  in  length,  are  not  at  all  liable  to  "bends."  In  fact, 
in  our  experience  a  case  of  "bends"  at  these  pressures  was  extremely 
rare. 

C'oNC'LrsioNs.  In  this  article  an  endeavor  has  l)een  made  to 
prove  the  following: 

1,  In  subaqueous  tunnels  the  loss  of  air  by  leakage  is  sufficient 
to  maintain  perfect  ventilation,  and,  therefore,  carbon  dioxide, 
carbon  monoxide,  antl  other  gases  do  not  accinnulate  in  sufficient 
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quantities  to  be  considered  as  a  possible  etiolocjical  factor  in  the 
causation  of  compressed  air  illness. 

2.  The  direct  cause  of  compressed  air  illness  is  the  presence 
of  air  bubbles  in  the  circulation;  these  gas  bubbles  consist  of 
nitrogen,  carbon  dioxide,  and  oxygen,  of  which  nitrogen  is  in  excess, 
for  the  reason  that  this  gas  is  the  chief  constituent  of  the  atmos- 
phere, and  also  does  not  combine  with  any  of  the  body  tissues. 

3.  New  workers  are  most  susceptible  to  this  disease  until  the 
body  accommodates  itself  to  this  entirely  abnormal  condition  of  high 
air  pressure;  and,  therefore,  it  is  of  the  utmost  importance  that 
only  young,  healthy  men  should  be  allowed  to  do  this  work.  New 
workers  should,  when  feasible,  be  started  in  low  pressures,  from 
which  in  the  course  of  four  or  five  days  they  may  graduate  to 
become,  as  they  are  called,  "high  pressure  men." 
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OR    CONGENITAL    ATONIC   PSEUDOPARALYSIS. 

By  J.  Victor  Haberman,  A.B.,  M.D.,  D.M.  (Berlin), 

INSTRUCTOR    OF    NEUROLOGY    IX    COLUMBIA    UNIVERSITY;    ASSISTANT   IX  THE    DEPARTMENTS   OF 

NEUROLOGY    AND  THERAPEUTICS    IN   THE    VANDERBILT   CLINIC,    COLLEGE   OF   PHYSICIANS 

AND  SURGEONS,    XEW  YORK;     FORMERLY   OF  THE   CHARITK,    BERLIX. 

The  condition  described  as  myatonia  congenita  by  Oppenheim, 
of  Berlin,  and  sometimes  called  Oppenheim's  disease,  seems  to 
have  found  but  little  recognition  in  America,  as  no  mention  is 
made  of  it  in  recent  text-books,  be  they  of  neurology,  pediatrics, 
or  internal  medicine.  And  yet  the  first  autopsy  case  was  published 
by  an  American,  Spiller,  of  Philadelphia,  and  since  then  a  con- 
siderable European  literature  has  s{)rung  up  around  the  subject. 
Possibly  one  reason  for  this  apparent  neglect  is  the  similarity  of 
Oppenheim's  appellation  to  that  of  myotonia  congenita,  or  Thom- 
•sen's  disea.se,  which  appears  invarial)ly  to  be  thought  of  when 
the  name  is  mentioned.  I  may  add  that  there  is  yet  another  con- 
dition unfortunately  similarly  named,  "Myotonic  der  Xeugel)orenen 
und  Sauglinge,"  of  Hochsinger.'  To  avoid  confusion,  therefore, 
I  have  applied  the  name  congenital  hypotonic  or  atonic  p.seudo- 
paralysis  to  the  disease;  this  is  merely  a  descriptive  cognomen, 
the  pathology  being  still  unsettled. 

Before  proceeding  farther,  I  shall  give  the  history  of  three  cases 
(from  Oppenheim's  Polyclinic  at  Berlin);  the  third"  is  somewhat 

'  Kriimpfe  bei  Kindern.  Die  Deutsche  Klinik,  vol.  vii. 

-  For  permission  to  publish  these  case  reports  I  am  indebted  to  Professor  Oppenheim. 
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exceptional,  and  is  here  published  for  the  first  time;  the  first  and 
second  are  typical  and  have  been  already  reported  by  me.^ 

Case  I. — Emma  R.,  aged  three  and  one-half  years.  The  mother 
brought  the  child  to  the  clinic  because  it  could  not  use  its  legs 
since  birth.  The  upper  extremities  have  always  been  normal. 
The  child  is,  in  regard  to  its  intelligence,  normally  developed. 
Pregnancy  and  parturition  were  nowise  complicated.  Labor 
was  not  prolonged.  There  was  no  cyanosis  at  birth,  nor  any  injury 
nor  acute  disease  since.  Examination  shows  complete  hypotonicity 
of  the  lower  extremities.  Neither  patellar  nor  Achilles  reflexes 
can  be  elicited.  The  child  can  flex  the  foot  upon  the  leg,  but  only 
with  much  reduced  strength.  The  upper  extremities,  though 
they  can  be  voluntarily  moved  in  all  directions,  also  show  some 
weakness.  Only  if  supported  on  both  sides  can  the  child  propel 
itself  forward,  and  this  with  much  eflPort.  Because  of  the  child's 
excitement,  the  electrical  examination  was  not  complete;  but  this 
much  was  ascertained,  that  the  cruralis  and  obturator  on  the  left 
side  gave  no  reaction  at  all,  while  the  peroneus  showed  decreased 
electric  irritability. 

Case  II. — W.  J.,  aged  four  months.  This  patient  W'as  referred 
to  us  from  the  clinic  of  Professor  Hoffa.  The  child  was  born  at 
the  normal  time;  the  parturition  was  easy.  There  is  no  history 
of  any  trauma.  The  mother  felt  foetal  movements  until  just  shortly 
before  labor.  The  child  was  at  the  breast  for  five  weeks,  and  was 
then  artificially  fed.  No  gastro-intestinal  disturbances  have 
occiu'red.  Looks  well  nourished;  the  size  is  that  of  a  normal 
infant  of  this  age.  With  the  exception  of  the  fingers  and  toes, 
the  child  may  have  been  paralyzed  since  birth.  It  moans  while 
being  examined  and  lies  motionless.  The  skin  on  the  legs  appears 
in  places  slightly  mottled  and  cold  to  the  touch.  The  patellar 
reflexes  are  absent.  Complete  atony  is  present.  The  extremities, 
being  placed  in  most  uncomfortable  positions,  are  left  so.  Even 
when  irritated  by  pain  (pinch  or  pin  prick)  no  movement  is  made, 
or  only  very  slight  ones  in  the  feet  and  toes,  and  very  gradually. 
In  the  arms  a  similar  atony  exists.  The  forearm  is  bent,  the  hand 
pronated,  and  the  fingers  held  together  (slight  secondary  con- 
traction). Only  in  the  fingers  does  one  see  some  slow  active  move- 
ments. Even  upon  pricking  with  the  needle  no  movement  is 
made.  With  inspiration  the  diaphragm  is  drawn  well  down,  the 
ribs  to  which  it  is  attached  being  thereby  somewhat  drawn  in. 
The  abdomen  is  distended,  the  umbilicus  {)()uting.  'I'he  abdominal 
reflex  is  absent.  The  child  cannot  as  yet  sit  up.  It  can  move 
its  head.  The  movements  of  the  eyes  are  normal.  The  large 
fontanelle  is  closed.  The  neck  is  short,  but  apparently  there  is 
no  pathological  condition  here.     'J'he  cervical  spine  shows  lordosis 

Zur  DifTerentialdiagiKisf  ilcr  I'uliomyclitis  anterior  acuta,  Kargcr,  Berlin,  1908. 
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iind  lies  deep.  The  (U)r.sal  spine  is  somewhat  kyphoscoliutic 
(doubtlessly  congenital).  Needle  pricks  are  normally  felt  in  the 
face.  The  electrical  reaction  shows  a  quantitative  hut  no  (pialita- 
tive  change  in  the  muscles  of  the  thighs.  In  using  a  strong  galvanic 
current  the  muscles  contract  with  rapidity. 

Case  III. — A.  A.,  aged  one  and  one-half  years,  female.  There 
is  nothing;  of  hereditarv  significance.  The  mother  is  said  to  have 
felt  strong  foetal  movements.  Labor  was  normal  at  term,  there 
was  no  instrumentation,  and  the  child  showed  no  asph\'xia.  In 
the  fifth  or  sixth  month  the  mother  noticed  that  the  child  could 
not  hold  its  head  up,  nor  sit  up  (which  it  had  already  attempted). 
Then  gradually  the  present  condition  developed.  On  further 
questioning  it  appears  that  the  child  never  really  kicked  nor  used 
its  feet  as  the  normal  infant  does.  It  therefore  becomes  doubtful 
whether  or  not  the  condition  was  entirely  congenital  or  acquired. 
At  any  rate,  it  seems  that  an  exacerbation  occurred  in  the  fifth  or 
sixth  month.  The  child  looks  well  nourishetl,  and  has  a  healthy 
color.  It  appeal's  intelligent,  notices  all  that  is  being  said  or  done. 
At  present  it  cannot  stand,  or  sit,  or  hold  its  head  up.  In  the 
beginning  it  sucked  well;  this  has  become  difficult.  There  is 
severe  constipation.  The  head  is  normally  shaped.  There  is 
no  craniotabes;  the  fontanelle  is  closed.  The  child  repeats  single 
words  normally.  Hearing  is  good.  The  pupils  react  promptly; 
opthalmoscopically  normal.  There  is  a  tendency  to  convergent 
strabismus.  Movements  of  the  facial  muscles  are  normal.  Breath- 
ing is  somewhat  snoring.  AMien  let  go,  the  child  just  doubles  up 
as  if  made  of  rubber.  The  head  is  balanced  with  much  difficulty, 
and  the  slightest  movement  sends  it  over.  Both  upper  extremities 
are  flabby,  lacking  all  tone,  though  some  movements  are  to  l)e 
seen  here.  The  child  should  be  able  to  raise  the  arms  somewhat 
in  the  shoulder.  At  present,  when  raised,  both  limbs  again  fall 
back  upon  the  table.  In  the  hands  and  fingers  constant  move- 
ments are  seen,  which  at  first  appear  athetoid  in  character,  but 
are  certainly  more  in  the  nature  of  play  impulses.  No  reflexes 
can  be  obtained.  The  legs  are  absolutely  atonic.  The  patellar 
and  Achilles  reflexes  are  absent.  A  real  plantar  reflex  is  not 
obtainable,  only  an  occasional  contraction  or  extension  if  this 
region  is  irritated.  The  toe'  reflex  ( Bechterew-Mendel)  on  the 
left  side  is  mostly  dorsal;  on  the  right  also,  but  not  constant.  The 
limbs  lie  extended  in  extreme  outward  rotation.  Passively  lifted 
they  fall  back  as  if  lifeless.  Active  movements  are  to  be  seen  in 
the  toes.  If  placed  in  a  very  awkward  and  uncomfortable  posi- 
tion, the  legs  are  brought  out  of  this  only  slowly,  and  chiefly  by 
movements  of  the  feet.  Even  when  stuck  with  a  needle  no  lively 
movement  or  reflex  can  be  obtained.  Occasionally  one  notices  a 
contraction  of  the  (juadriceps.     The  abdomen  is  distended.     There 
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is  no  abdominal  reflex.  The  muscles  are  hypotonic.  The  dia- 
phragm appears  to  act  normally.  The  atony  of  the  muscles  of 
the  back  is  especially  intense,  but  so  also  is  that  of  the  hip-  and  knee- 
joints.  There  is  considerable  adiposis,  which  masks  the  atrophy 
that  may  be  present.  There  is  divergence  of  the  lower  part  of 
the  thorax.  Sensation  appears  to  be  normal.  The  thyroid  cannot 
be  distinctly  palpated.  The  percussion  note  over  the  sternum  is 
strikingly  short.  Electrical  examination  shows  marked  lessening 
of  irritability  for  both  currents  in  the  lower  extremities,  less  so  in 
the  upper.  The  facial  muscles  react  normally.  There  is  no 
reaction  of  degeneration  anywhere. 

Studying  these  cases,  we  find  certain  points  in  common — a  rather 
extensive  apparently  flaccid  paralysis,  with  absence  of  patellar  and 
Achilles  reflexes.  In  one  there  is  vasomotor  disturbance,  in  another 
slight  atrophy,  masked,  however,  by  adiposis.  Mewed  thus  far 
these  cases  might  be  taken  for  anteropoliomyelitis.  A  little  closer 
analysis,  however,  will  bring  out  certain  interesting  facts — namely, 
that  Cases  I  and  II  with  certainty,  and  Case  III  quite  probably, 
date  from  birth,  or,  in  other  words,  are  congenital.  Now,  con- 
genital cases  of  anteropoliomyelitis  appear  not  to  exist.  The 
one  case  cited  in  the  literature*  belongs  possibly  to  the  group  of 
cases  I  mean  to  describe"  and  has  nothing  to  do  with  poliomyelitis, 
as  two  other  children  of  the  family  were  similarly  afflicted  (familial 
intra-uterine  poliomyelitis!),  and  the  paralysis  was  progressive — 
increased  instead  of  decreasing,  as  is  the  rule  in  anteropolio- 
myelitis. Furthermore,  there  is  no  really  degenerative  atrophy 
present  with  reactions  of  degeneration.  The  paralysis  which  is 
extensive,  especially  in  Cases  II  and  III,  has  not  gradually  confined 
itself  to  an  area  smaller  in  extent  than  that  which  was  at  first  affected, 
as  is  almost  invariably  the  case  in  anteropoliomyelitis.  Finally, 
on  careful  examination,  one  sees  that  some  movements  are  present 
in  the  affected  muscles,  that  we  are  not  really  dealing  with  genuine 
paralysis,  but  with  an  extreme  condition  of  muscular  atony.  These 
muscles  feel  soft  and  doughy,  and,  excepting  in  the  one  case,  not 
cold  to  the  touch.  We  have,  therefore,  before  us  a  symptom 
complex  which  deviates  widely  from  that  found  in  infantile  spinal 
paralysis. 

In  1900  Oppenheim''  described  a  contlition  of  general  or  localized 
atony  of  the  muscles,  concerning  which  he  said  he  had  found  nothing 

*  A.  Sevestre,  Ref.  Neurol.  Zentral.,  November  9,  1900,  S.  904  (Paralysie  flasque  les 
quatre  membres  et  des  muscles  du  tronc.  etc.,  Bull,  de  la  Soci(?ti^  de  p<'diatria  de  Paris, 
F^v.-Mars,  1899). 

'  H.  Oppenheim,  Lehrbuch,  p.  224. 

'  Ueber  nllgemeiue  und  lokalisierte  .\tonie  der  Musculatur  (.Myatonia)  im  frtihem 
Kinde.salter.  Moiiatsschrift  f.  Psyohintrio  <i.  NeuniloKie,  1900,  Hand  viii.  Heft  .■?.  p.  232. 
L'eber  einen  Full  v<in  .Myutonia  r<inKenita.  Hcrl.  klin.  Wooh..  M;ircli  7.  \90A.  No.  10. 
p.  255;  also  Berliner  med.  Gesellschaft,  SitxunK.  February  24,   1904. 
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in  the  literature.  These  cases  occurred  within  the  first  two  years 
of  childhood,  and  showed  as  especially  characteristic  a  hypotony 
or  even  atony  of  the  muscles  combined  with  partial  or  complete 
loss  of  the  tendon  reflexes.  The  limbs,  particularly  the  lower, 
were  at  times  so  flaccid  that  they  could  be  shaken  like  flails.  There 
was  in  all  cases  an  impairment  of  active  motion.  When  the  con- 
dition was  extreme,  the  limbs  lay  perfectly  still,  and  it  appeared 
as  if  complete  paralysis  obtained.  But  on  more  careful  observation, 
one  could  note  occasional  contractions  in  various  muscles,  which, 
however,  were  feeble,  and  lacked  sufficient  energy  to  give  locomotive 
effect.  I^ess  involved  cases  showed  only  hypotony  and  a  marked 
weakness.  In  one  case  the  muscles  of  the  trunk  and  neck  were 
affected,  besides  those  of  the  limbs,  so  that  the  infant  of  eight 
months  could  neither  sit  up  nor  support  its  head.  Even  in  so 
generalized  a  condition,  however,  the  muscles  of  the  eyes,  tongue, 
and  throat  were  unaffected,  as  also  the  diaphragm.  The  inter- 
costals,  on  the  other  hand,  appeared  to  be  involved.  The  muscle 
felt  flaccid  and  soft,  and  appeared  to  be  thin,  though  one  could 
scarcely  apply  the  term  atrophic.  Electrical  examination  showed 
in  the  severer  cases  a  considerable  quantitative,  though  never 
qualitative,  alteration,  up  to  even  complete  disappearance  of  reac- 
tion. In  mild  cases  the  reaction  was  normal.  In  but  one  case 
tardy  contraction,  and  this  only  in  portions  of  the  muscle,  was 
obser^-ed.  No  abnormalities,  so  far  as  it  is  possible  to  judge  in 
such  young  infants,  were  discoveral)le  in  the  sphere  of  intelligence, 
sensory  system,  or  special  senses.  The  malady  always  appeared 
to  be  congenital.  In  its  typical  form  it  seems  to  be  the  antithesis 
of  Little's  disease. 

Oppenheim  thought  the  pathological  factor  of  this  condition 
was  to  be  sought,  not  in  the  central  nervous,  but  in  the  muscular 
system,  which  was  probably  retarded  in  its  development — for  not 
only  was  he  able  now  and  again  to  observe  partial  or  complete 
return  to  the  normal  within  the  course  of  time,  but  because  he 
never  had  occasion  to  notice  this  condition  in  older  children.  He 
did  not  think  it  had  aught  in  common  with  progressive  muscular 
dystrophy.  He  did  not  entirely  exclude  the  possibility  of  disease 
in  the  anterior  horn  cells  prompting  the  developmental  inhibition 
of  the  muscles. 

Shortly  after  other  cases  began  to  appear  in  the  literature,  two 
of  Berti's,^  and  then  one,  the  first  with  necropsy,  of  W.  (t.  Spiller's." 
This  last  case  was  a  child  of  twenty-two  months.     The  head,  trunk, 

'  Contribuzione  all'  Atonia  ruuscolare  congenita  di  Oppenlieim  (Terza  ailunanza  delhi 
sezione  Emiliana  della  Socii'ta  Italiana  di  pediatria,  4  Dez.  1904.  in  Pediatrid,  February, 
1905.  p.   134). 

'  General  or  Localized  Hypotonia  of  the  Muscles  in  Childhood.  T'niv.  Penna.  Med. 
Bull..  190.5,  xvii.  No.  11.  See  also  Bernhardt.  Neuroloei-sclies  Zentral,.  1907.  .No.  1. 
Spiller.  Ebenda.  .No.    1  1. 
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and  extremities  were  affected.  There  was  very  great  hypotonicity 
of  all  tlie  limbs,  especially  the  lower  (which  could  be  flexed  so  as 
to  bring  the  thighs  in  close  contact  with  the  trunk,  and  the  feet 
easily  behind  the  head).  The  child  could  not  stand,  sit  unaided, 
hold  up  its  head,  or  hold  anything  in  its  hand.  It  had  always 
been  constipated.  The  faradic  electrical  response  was  retained. 
Besides  convergent  squint,^  certain  abnormal  conditions  of  the 
internal  eye  obtained,  which,  as  they  have  nothing  to  do  with  the 
general  condition,  need  not  further  be  considered  here.  The 
child  died  during  fever  of  unknown  cause.  The  autopsy,  made 
twenty-four  hours  post  mortem,  showed  absence  of  postmortem 
rigidity  and  a  hypotonicity  of  the  limbs  as  great  as  that  during 
life.  The  muscles  were  flabby.  Section  of  the  calf  showed  fat 
6  mm.  in  thickness,  with  very  little  muscle,  and  this  paler  than 
normal.  There  was  hardly  any  muscle  in  the  sole  of  the  left  foot. 
The  subcutaneous  fat  over  the  triceps  measured  3  mm.  The  brain 
weighed  980  grams;  the  dura  was  adherent.  The  spinal  cord  and 
brain  were  well  developed;  the  anterior  and  posterior  roots  normal. 
Microscopic  examination  of  the  brain,  cord,  nerves,  and  muscles 
(made  by  Professor  Spiller  personally)  showed  normal  cells  in  the 
anterior  horns  of  the  cervical  and  lumbar  regions  (thionin  stain), 
and  a  normal  condition  of  the  nei'^e  roots.  No  spinal  meningitis 
was  present.  There  was  no  degeneration  in  the  pyramidal  tracts. 
Marchi  sections  showed  no  degeneration.  The  optic  nerves  were 
normal  (Weigert  and  Marchi).  The  nerve  cells  of  the  paracentral 
lobules  appeared  normal,  but  in  the  section  Betz's  cells  were  not 
numerous.  Various  nerve  sections,  differently  stained,  were  normal. 
Muscles  from  the  sole  of  the  foot,  back  of  the  trimk,  and  the  left 
calf  had  a  hyaloid  appearance,  and  those  from  the  sole  of  the  foot 
were  striking  because  of  the  large  amount  of  fatty  connective  tissue, 
and  on  account  of  the  considerable  increase  in  the  nuclei  of  this 
tissue.  The  muscle  fibers  were  small,  those  from  the  sole  and 
the  calf  much  smaller  than  those  from  the  back  of  the  trunk  (the 
child  had  more  power  in  the  muscles  of  its  back  than  in  those  of 
its  lower  liml)s).  The  transverse  striations  were  well  ])reserved, 
the  longitudinal  not  so  distinct.  Nerve  fliiers  within  the  nuiscle 
from  the  sole  of  the  foot  appeared  normal.  The  mesenteric  lymph 
glands  were  much  rnlargcd;  the  organs  of  the  body  were  macro- 
sco|>ically  normal. 

'riiis  report  strengthens  the  surmise  of  an  inhibited  devel()j)nuMit 
of  the  muscle  fibers.  Quite  different,  however,  are  the  findings 
of  Biiig,^"  who  examined  a  \V\ece  of  excised  muscle  from  a  living 
cliild    siiffcritig    from    lypicid    coMgciiilMl    iny;itoni;i.      l^AMUiination 


•  This  was  tlie  "ordinary  concomitant  couverRent  .s(|iiint,  and  not  an  internal  strabismus 
line  to  paralysis  of  tlie  external  rectus."     (O.  E.  de  Schweinitji,  cited  hy  Spiller.) 
10  Ucbcr  atonischo  Zustandc  dcr  kindlichen  Muskulatur,  Med.  Klinik,  19U7.  No.  1. 
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of  tliis  nuiscle  tissue  showed,  apart  from  probable  increase  in  the 
nuclei,  an  absolutely  faultless  structure. 

A  report  of  the  microscopic  examination  of  the  internal  organs 
in  Spiller's  case  was  published  by  A.  J.  Smith/^  The  heart,  pan- 
creas, kidneys,  liver,  and  bladder  were  normal.  The  thymus 
showed  distinct  intralobular  sclerotic  changes  (fibrosis),  with 
enlarged  Hassal's  corpuscles,  and  arteriosclerosis  (thickening  of 
the  adventitia,  occasional  fibrosis  of  the  intima,  and  proliferation 
of  the  endothelial  cells).  The  spleen  also  showed  sclerotic  changes 
in  various  bloodvessels  and  endothelial  proliferation  of  the  ]\Ial- 
pighian  bodies.  The  mesenteric  glands  showed  proliferation  of 
the  lymphatic  cells. 

A  little  patient  whom  1  had  occasion  to  examine  with  Stabsarzt 
Helmer,  on  the  pediatric  division  of  the  Koniglische  Charite  in 
Berlin,  last  year,  also  had  this  affliction.  The  diagnosis  had  been 
made  by  Dr.  Reyher,  who  had  sent  the  child  in  from  the  polvdinic, 
and  who  later,  the  child  dying  of  pneumonia,  examined  some  of 
the  muscles  microscopically.*-  His  report  to  me  was  as  follows: 
Side  by  side  with  patches  of  normal  muscle  fibers  were  extremely 
altered  ones.  The  abnormality  consisted  in  the  cross-stria tion 
being  indistinct  or  entirely  absent.  In  some  parts  the  longitudinal 
sfriation  appeared  to  be  lost.  The  individual  muscle  fibers  varied 
very  much  in  breadth,  some  being  abnormally  thin,  others  appar- 
ently abnormally  broad.  \Miere  the  changes  were  most  {)ronounced 
there  were  but  few  muscle  fibers  to  ])e  found  at  all,  fat  and  con- 
nective tissue  rich  in  nuclei  being  seen  instead.  Tlie  chan<''es 
were  most  marked  where  the  clinical  symptoms  had  been  most 
manifest,  as  in  the  lower  extremities.  The  long  bones  of  the  lower 
extremities  showed  considerable  atrophy  (which  the  Rontccn 
photogram  had  already  shown  in  vivo).  Then  came  the  reports 
of  a  whole  series  of  new  cases,  among  which  was  one  with  necropsv.'"' 

The  patient  was  aged  four  months,  of  healthy  parents  (who 
also  had  another  perfectly  healthy  four-year-old  child).  Parturition 
was  normal.  The  infant  never  had  had  convulsions.  From  birth 
on,  the  neck,  trunk,  and  all  extremities  apjieared  to  be  comj^letelv 
inert.  The  condition  neither  improved  nor  progressed.  Examina- 
tion showed  a  generalized  flaccid  paralytic  condition,  the  muscles 
of  bulbar  innervation  alone  being  exempt.  At  times  a  slight  inter- 
nal strabismus  of  the  right  eye  was  noticed.  The  facial  muscles 
were  normal.  The  infant  sucked  and  swallowed  well.  Its  crv 
seemed  weaker  than  that  of  infants  of  like  age.  The  muscles  of 
the  neck  could  not  support  the  head.     Those  of  the  trunk  lacked 

"  Histological  C'lianges  Eiicoimtpred  in  the  Tliynius  and  Elsewhere  in  a  Case  of  Con- 
genital Hypotonia,  Univ.  Penna.  Med.  Bull.,  October,  1905. 

1-  This  case  was  to  be  published  in  full. 

•'  A.  Baudouin,  La  myatonie  congdnitale  (nudadie  d'tlppeiilieim),  .Scmaine  mddicale, 
May,  1907,  No.  21. 
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all  tonicity.  The  intercostals  were  also  involved.  Only  in  the 
fingers  and  toes  did  one  notice  movements,  and  these  were  very 
feeble.  The  feet  showed  varus,  with  slight  ecjuinus.  All  reflexes 
except  those  of  the  eye  were  absent.  The  skin,  especially  of  the 
lower  extremities,  was  wax-like  and  glossy,  and  showed  a  swelling 
resembling  myxoedema.  No  other  atrophic  disturbances  were 
present.  Sensation,  the  sphincters,  and  the  special  senses  were 
normal.  There  were  no  reactions  of  degeneration  anywhere. 
The  bony  system  showed  neither  signs  of  rickets  nor  syphilis.  The 
child  died  of  a  bronchopneumonia,  having  had  convulsions  one 
hour  before  death.  The  autopsy  was  made  twenty-four  hours 
post  mortem.  The  external  aspect  presented  nothing  of  special 
interest.  The  muscles  were  pale  and  sunk  in  fat.  There  was 
considerable  subcutaneous  fat,  in  places  1  cm.  thick.  Micro- 
scopic examination  of  the  nervous  system  showed  much  of  interest. 
Sections  from  the  convolutions  of  Rolando  stained  with  the  Nissl 
method  were  found  normal.  The  nucleus  of  the  third  nerve  (of 
both  sides)  was  normal.  That  of  the  sixth  and  twelfth  nerves  was 
formed  of  cells  well  developed,  many  of  which  showed  chromatolysis. 
Stained  with  the  Pal  and  Alarchi  methods,  the  cord  showed  nothing 
abnormal.  A  section  from  the  lower  region  of  the  eighth  cervical 
segment  stained  with  the  Nissl  method  showed  the  cells  of  the 
anterior  horns  to  be  diminished  in  size  and  less  numerous  than 
normal.  Those  of  the  column  of  Clarke  were  well  developed. 
The  vessels  were  normal.  No  neuronophagia  was  observed.  A 
similar  condition  was  found  in  other  parts  of  the  cord.  Baudouin 
concluded  that  there  had  been  an  arrest  in  the  development  of 
the  anterior  horns  without  any  inflammatory  phenomena. 

A  section  of  the  anterior  and  posterior  roots  of  the  third  lumbar 
segment  showed  a  considerable  difference  between  the  thickness 
of  the  two.  Normally  the  anterior  is  about  one-half  the  size  of 
the  posterior.  Here  it  was  one-quarter  to  one-fifth  the  size.  The 
posterior  also  stained  much  darker,  the  bundles  of  fibers  having 
less  amorphous  tissue  between  them. 

"^riie  sciatic,  as  an  example  of  a  peripheral  nerve,  showed  no 
abnormalities  by  the  Marchi  method  (no  regressive  or  degenerative 
lesion  therefor).  The  Weigert  and  hematein-eosin  stain  made 
manifest,  however,  that  there  were  axone  cylinders  in  the  nerve 
not  yet  myelinated.  There  was  also  a  slight  sclerosis,  and  the 
nuclei  of  the  sheath  of  Schwann  were  sliglitly  more  luunerous  than 
usual.  The  same  condition  was  found  in  the  crural,  median, 
and  cubital.  Stained  with  osmic  acid  the  right  internal  motor 
oculi  is  normal;  the  external,  however,  shows  an  absence  of  many 
myelin  sheaths  (the  infant  <lisj)layed  occasional  internal  strabisnuis 
of  the  right  eye)-  Here,  too.  Baudouin  concludes  there  is  an  arrest 
in  (leveloj)m(Mit  and  no  neuritis,  l-'inally.  the  nuiscK^  showe<l  great 
changes.     With    weak    magnification    the    picdoniinating    picture 
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was  that  of  intense  sclerosis.  The  stands  of  fibrous  connective 
tissue  Avithin  the  muscle  were  numerous  and  thick.  The  vessels 
were  also  a  little  thickened,  but  especially  interesting;  was  the  fact 
that  they  were  surrounded  by  a  zone  of  younj;  cells  which  stained 
deeply,  among  which  one  noticed  a  rather  large  number  of  eosino- 
phile  myelocytes.  As  in  the  Charite  case,  one  saw  here  bundles 
of  very  attenuated  muscle  fibers  (measuring  6  to  8  microns) 
alongside  of  very  thick  hypertrophied  ones  (measuring  100  microns 
in  diameter).  The  nuclei  of  the  sarcoplasma  were  increased  in 
number,  and  sometimes  invaded  the  fiber  itself.  I>ongitudinal 
.sections  showed  a  disappearance  of  the  transver.se  striation,  the 
longitudinal  being  clear.  The  same  picture  was  seen  in  the  various 
muscles  examined,  the  diaphragm,  however,  being  the  least  affected. 
These  lesions  were,  in  Baudouin's  opinion,  of  a  regressive  nature, 
such  as  one  sees  in  the  myopathies.  Hystologically  the  skin  was 
normal  save  that  the  subcutaneous  fat  was  very  abundant.  The 
kidney,  suprarenals,  liver,  and  pancreas  were  normal.  In  the 
spleen  there  was  a  mild  sclerosis.  Some  of  the  Malpighian  follicles 
were  a  little  more  evident  than  normal.  The  thyroid  presented 
intense  sclerosis  involving  the  acini,  these  being  filled  with  cells 
and  containing  no  colloid  substance.  No  lymphatics  could  be  seen. 
The  thymus  showed  a  similar  sclerosis. 

Finally,  the  gross  and  microscopic  findings  in  the  case  of  W.  J. 
(Case  III  of  my  .series)  were  reported  by  M.  Rothmann"  (in  whose 
clinic  the  infant  came  to  autopsy^").  There  was  an  absence  of 
rigor  mortis;  the  muscles  all  looked  pale  and  thin.  The  sub- 
cutaneous fat  was  strongly  developed.  All  segments  of  the  cord 
showed  extensive  disappearance  of  the  anterior  ganglion  cells, 
with  increase  in  the  capillaries,  and  atrophy  of  the  anterior  roots. 
In  the  hypoglossus  nuclei  there  was  beginning  disappearance  of 
the  ganglion  cells,  with  chromatolysis.  The  muscles  showed 
atrophy  and  small-celled  infiltration.  Another  case  with  necrop.sy 
was  announced  by  MM.  Variot  and  Devillers'"  at  the  Societe  de 
pediatric,  October  15,  1907.  Only  a  partial  autopsy,  it  seems, 
was  made;  the  results  of  the  histological  examination  are  still  to 
be  published. 

Besides  the  case  here  communicated  for  the  first  time,  some  34  or 
-io"  ca.ses  have   thus   far   i)een   reported  (Oppenheim   5,  Berti   2, 

'<  Dr.  Rothmann  had  the  kindness  to  write  me,  at  the  time  the  autop.sy  was  made, 
that  the  macroscopic  examination  proved  to  be  neRative. 

'»  Berl.  med.  Woch.,  November  12,  1908;  Jahresver.  d.  Gesell.  Deut.  Nerveniirzte,  Heidel., 
1908. 

'*  Soci^t^  de  p^diatrie,  October  15,  1907  (Archives  de  m^decine  des  enfants,  November, 
1907,  No.  11.  p.  700). 

'^  A  case  of  Beevor's  {^)  is  cited  by  Collier  and  Wilson  under  their  bibliograpliy.  I 
have  not,  however,  been  able  to  locate  it.  The  case  of  Scliuller  (■'•)  was  but  poorly 
reported,  and  the  diagnosis,  therefore,  indefinite.  The  same  may  be  said  of  a  case  reported 
by  Hutinel  («).  • 
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]\Iuggia/*  Spiller,  Kuiid/^  Rosenberg,-"  Jovane,-^  each  1,  Sorgente,-- 
Comby,-^  each  2,  Tobler,'-*  Biiig,  I.eclerc,'-'"'  Baudouiii,-*'  Misserey,-^ 
Cattaneo,'-*  Variot,"-"  Reyher  and  Ilehnholz,^"  each  1,  Haberman  2, 
Lugenbiihl,^^  Beevor,^-  Thomson;^^  each  1,  Batten^*  3,  ColHer  and 
Wilson''  4).  Three  cases  (2  by  Bernhardt'"  and  1  by  Schiiller'') 
have  been  pnbHshed  under  this  heachng,  but  do  .not  in  all,  prob- 
ability belong  here,  while  1  (Carey  Coombs'*),  though  classed  among 
the  myatonic  cases  by  Collier  and  Wilson,  appears  to  me  to  be  far 
too  atypical  to  be  accounted  such.  Another  case  (Wimmer'*) 
resembles  congenital  hypotonic  pseudoparalysis  only  in  part,  and 
is  to  be  classed  rather  with  the  progressive  spinal  atropliies. 

Studying  the  reports  of  these  cases  (and  excepting  for  the  time 
being  those  published  in  England— of  which  I  shall  presently 
speak)  one  may  conclude  the  following:  Neither  sex  predominates. 
Heredity  was  nil.  Pregnancy  and  parturition  were  normal.  In 
several  cases  foetal  movements  were  not  felt,  in  others  they  were 
felt  precisely  as  in  former  pregnancies.  In  most  cases  nutrition 
was  very  good.  In  many  adiposis  was  noticed.  These  children 
were  somewhat  pale  and  flabby,  growth  was  normal  (in  no  case 
were  symptoms  of  rickets  noticed^").  The  muscles  were  soft  and 
doughy,  but  were  never  reported  as  having  been  truly  atrophic. 
In  one  case  the  lower  extremities  felt  cool  and  looked  mottled; 

'*  Un  caso  di  paralisi    conipleta    congenita    dei   quattro    arti    (1°    reunione    dei    pediatric 
Piemontesi,  12  Fev.,  1903,  in  Pediatria,  Mars,  1903,  179). 

1'  Ueber  Myatonia  congenita  (Oppenheim),  Diss.,  Leipzig,  1905. 
'  20  Ueber  Myatonia  congenital  (Oppenheim),  Deutsch.  Zeit,  f.  Nervenheilk,  Band  31,  1906. 

-'  Contribute    elinico    alio    studio  dell'    atonia    rauscolare    congenita    di    Oppenheim,  La 
Pediatria,  Mars,  1906,  xiv,  No.  3.  ' 

'  -^  Due  casi  di  atonia  muscolare  congenita  di  Oppenheim,  La  Pediatria,  1906,  No.  5,  xiv. 
-  ^  Atonie  musculaire  cong^nitale  in  Archiv.  de  M^d.  des  Enfants,  1906,  Band  ix,  No. 
9,  552;  Soci^t^  de  Pediatrie,  October  15,  1907  (•■Archives  de  m^decine  des  enfants.  Novem- 
ber, 1907,  No.  11,  700). 

'"  Ueber  Kongenitale  .Muskelatonie  .lahrbuch  f.  Kinderheilkunde,  1907,  Band  66,  Heft  1, 

"  Un    nouveau   cas    d'atonie   musculaire   cong^nitale    (M:dadie    d'Oppenheim),    Gazette 
des  Hopitaux,  December  10,  1907,  No.  141. 

^  Loc.  cit. 

"  Myatonie  Cong^nitale  ou  Maladie  d'Oppenheim,  These,  Lyon,   190S.     (Same  ca.se  .is 
Leclerc,  No.  25.) 

^  Suite   paralisi  dei    neonati    e    .suUa    myatonia    gener.alizzata    di    Oppenheim     (Clinici 
moderna,  June  13,  1906,  282). 

■•"  Loc  cit. 

^  Provisional  report  at  the  Breslau  Congress  for  Pediatrics,  1908. 

'•  Ein  Fall  von  Myatonia  congenita,  Deut.  nied.  Woch.,  .\ugust  29,   1907,  1439. 

■■-  A  Case  of  Amyotonia  Congenita,  Brain,  1907. 

*"  A  Case  of  Amyotonia  Congpnit.-i,  Brain,  .May,  1908,  160. 
.    ■■''  Tiiree  Cases  of  Myopathy,  Infantile  Type,  Brain,   1903,   147. 

■■"■  .•\myotonia  Congenita,  Brain,  May,  1908,  x.x.x. 

^  Zur   Kenntni.ss   der    sogenannten   angeborenen  muskelshlaffheit,    .\e\niil.   Cenfmlhlaft, 
1907,  Heft  1. 

''  Wien.  klin.    VVochensciir. ,    .luiir,    1904.  \o.    25,  722    (Verien  f.    Psych,  ii.    Neurol,    in 
Wien,  May  10,  1904). 

^  ("ongenitjil  Hypotonia  (Congenital  Amyoplasia),  Brit.  Med.  .lour.,  .tunc  1.*).   1907,  1414. 

™  .\rcliiv  f    P.sych  und  Nerv..  No.  42,   1907. 

*"  UoMpnborg'.s  ca.sc  "should  have  had  a  light  attjick  of  rickets   in  I  he  elevcntli  month, 
no  symptoms,  however,  being  present  at  the  time  of  examination. 
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in  four  a  iiiyxot'ckMnaloii.s  coiulilioii  of  the  skin  was  descril )(.'(!. 
Otherwise  no  trophic  disturbances  were  noticed.  The  cranial 
nerves  were  always  normal  (in  Spiller's  case  congenital  amaurosis 
obtained,  probably  of  central  origin,  the  optic  nerve  being  found 
normal).  Sphincters,  sensory  system,  and  intelligence  were  normal. 
In  all  the  patellar  reflex  was  absent,  in  some  the  skin  reflexes  also. 
The  electrical  response  was  very  much  diminished  or  entirely 
absent,  but  never  qualitatively  altered.  In  all  cases  the  chief 
symjitom  was  the  immobility  of  the  limbs — the  inactivity  of  the 
child.  It  appears  most  probable  that  in  all  cases  the  condition 
dated  from  birth  (the  only  doubtful  cases  being  Case  III,  which 
I  report,  and  which  Professor  Oppenheim  also  thought  more  prob- 
ably congenital,  and  Rosenberg's,  in  which  the  atony  was  first 
noticed  in  the  eleventh  month — the  mother,  however,  having 
scarcely  felt  any  fcrtal  movements  at  all),  and  was  in  most  cases 
noticed  within  the  first  few  days  after  birth.  In  several  it  was 
only  discovered  later,  when  the  first  attempts  at  walking  were  made. 
In  most  cases  it  was  found  (in  others  the  fact  is  not  reported)  that 
movements  or  "remnants"  of  movements  were  present  even  in 
the  atonic  muscles,  if  not  active,  then  at  least  on  pain-irritation. 
In  a  few,  absolute  immobility  seemed  to  obtain  (in  Muggia's  case 
in  all  four  extremities,  in  Jovane's  and  Sorgente's  cases  only  in  the 
lower),  and  here  no  improvement  occurred.  In  other  cases  in 
which  at  first  no  movement  was  seen  this  later  became  manifest." 
One  even  noticed  that  the  patellar  reflex,  and  also  single  active 
movements  set  in  temporarily  after  energetic  faradization. 

jNIany  cases  (12)  showed  improvement  after  long-continued  treat- 
ment (Rosenberg  reports  improvement  even  after  thirty-one  months). 
In  others  no  improvement  occurred.  In  several  cases  the  outcome 
is  not  known.  In  our  third  case  an  exacerbation  was  noticed  in 
the  fifth  to  sixth  month.  In  no  other  case  was  the  condition  noticed 
to  progress.  In  11,  death  occurred  immediately,  due  to  pulmonary- 
disease  (pneumonia).  Three  cases  had  convulsions.  This  occurred 
in  Sorgente's  2  cases  (both  of  the  same  parents),  in  the  one,  tonic 
and  clonic  spasms  of  all  the  limbs  five  hours  before  death;  in  the 
other,  generalized  convulsions  twice  in  the  last  twenty-four  hours; 
in  Baudouin's  case,  one  hour  before  death.  Sorgente's  cases  suggest 
that  the  condition  may  occur  familialy. 

In  all  the  cases  the  lower  extremities  were  affected;  in  more 
than  half  the  upper  also  (though  usually  in  lesser  degree);  in  many 
the  trunk  besides;  in  five,  also  the  head;  in  two,  the  dia})hragm 
seemed    affected;  in    three,    strabismus    was    present;  in    one,    the 

*'  It  may  here  be  remarkfed  that  in  some  of  the  histories  little  attention  was  pni<l  to 
these  sliKht  movements  in  tlie  muscle  groups,  or  the  fact  was  not  reported.  In  all  cases 
which  were  carefully  examined  and  minutely  reported  the  fact  is  emi)hasized  that  nowhere 
did  absolute  immobility  obtain,  so  that  we  m.ay  conclude  that  actual  paralysis  occurred  in 
no  case,  only  varying  ilegrees  of  .atony. 
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facial  muscle  appeared  somewhat  weak.  Throat  and  cranial 
nerves,  therefore,  appear  on  the  whole  to  be  free.  Never  when 
movements  were  executed  was  coordination  disturbed.  Standing 
and  walking  were  in  no  case  possible.  ]Most  all  show^ed  a  functional 
kyphosis  usually  very  intense  in  sitting.  In  two,  atrophy  of  the 
bones  of  the  lower  limbs  was  noticed.  Once,  secondary  contraction 
(in  the  hand).  The  distal  parts  were  always  less  affected  than  the 
proximal,  and  were  even  entirely  free  in  several  cases  of  severe 
proximal  involvement.  Slight  cases  showed  hypotonicity  only; 
severe  cases  al)solute  atony.  In  most  cases  the  teeth  showed  no 
abnormality;  in  one  or  two,  teething  was  late.  Subjective  symp- 
toms do  not  appear  to  occur. 

The  majority  of  the  cases  reported  in  England  (Batten,  Collier 
and  ^Yilson,  Coombs,  Thomson)  are  of  older  children  (five  to  ten 
years  of  age).  In  most  of  these  contractures  were  noticed  (doubt- 
lessly due  to  the  long  continuance  of  the  disease).  The  affected 
muscles  are  defined  as  being  small  and  thin,  and  the  description 
suggests  considerable  wasting,  even  though  no  real  atrophy  should 
have  occurred.  In  no  case  was  adiposis  present  (this  period  of 
childhood  being  less  prone  to  adiposis  than  the  first  two  years). 
These  authors  emphasize  the  long,  narrow,  pad-like  formation  of 
the  feet  and  hands.  The  joints  are  especially  hyperextensive. 
Certain  of  these  cases  show  discrepancies  which  make  them  some- 
what doubtful.  Thomson's  evidently  had  a  difficult  partus  (under 
chloroform).  The  mother  complained  of  the  child  being  drowsy. 
The  hauLstrings  and  adductors  of  the  thigh  did  not  appear  to  be 
aflfected  (distribution?).  There  was  little  diflference  between  CCC 
and  ACC.  Finally,  the  patellar  reflexes  were  present,  and  the 
improvement  was  so  rapid  that  the  child  could  sit  up  and  make 
attempts  to  walk  after  four  months.  One  case  of  Collier  and 
Wilson's  was  well  up  to  the  twelfth  month.  These  authors  speak 
of  a  prenatal  type,  and  even  assume  the  occurrence  of  this  disease 
after  acute  illness  in  a  previously  healthy  child.  The  major  evidence 
as  yet  in  hand  is,  I  lielieve,  against  this  inference.  Coombs'  case 
is  certainly  too  atypical  to  belong  here.  The  child  was  ten  years 
old.  The  condition  was  first  noticed  in  one  hand,  and  only  months 
after  in  the  rest  of  the  body.  The  distal  muscles  suffered  more 
than  the  ])roximal.  The  scapuhv  were  winged.  The  knee-jerks 
were  present  and  brisk.  The  Achilles  phenomenon  was  also 
present. 

'i'he  clinical  picture  of  myatonia  congenita  is.  on  the  whole, 
therefore,  a  tyj)ical  one,  and  may  roughly  be  landmarked  as  a  con- 
genital, atonic  j)seu(l()j);iialysis,  met  with  in  children  in  the  first 
two  or  three  years  of  childliood,  in  which  the  reflexes  are  very  weak 
or  abolished,  electrical  reaction  reduced  i)ut  never  degenerative 
real  atrophy  not  met  with,  the  distribution  ju-oximal.  with  no 
j)rogression,  the  muscles  of  bulbar  innervation  practically  exempt. 
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and  no  sensorv,  l)la(lder,  nor  rectal  involvement  occurrinij.  In  a 
minimal  group  the  children  are  older,  contractures  are  present, 
the  muscles  small  and  thin  (atrophic?). 

Coming  to  the  differential  diagnosis  of  this  disease,  we  must 
first  consider  those  conditions  in  which  we  often  meet  with  a  high 
degree  of  muscular  atony — namely,  infantile  or  congenital  myx- 
oedema,  mongolianism,  and,  above  all,  rickets.  Among  our  cases 
we  have,  in  fact,  four  (cases  of  Baudouin,  Leclerc,  Berti)  which 
showed  myxcedematous  thickening  of  the  skin:  while  in  one 
(Baudouin's)  the  autopsy  displayed  gross  changes  in  the  thyroid 
gland.  And  yet  I  believe  we  may  exclude  myxoedema  entirely. 
In  the  first  place,  this  symptom  complex  is  typical:  the  character- 
istic physiognomy;  the  small,  widely  separated  eyes;  the  spare 
hair  growth;  the  swelling  about  the  face,  forehead,  and  especially 
the  eyes  (regions  not  at  all  affected  in  three  of  the  cases  above 
referred  to);  the  pallor  or  wax-yellow  sallowness  of  the  skin,  and 
it's  great  dryness  (often  scaling);  the  thick  tongue,  usually  pro- 
truding from  the  mouth;  the  umbilical  hernia,  obtaining  in  all 
cases  of  any  severity;  the  persistent  patency  of  the  large  fontanelle; 
the  impaired  psychic  condition;  the  pronounced  disproportion 
between  length  and  breadth  of  the  body;  and  finally,  the  fact  that 
myxoedema  is  unusual  in  boys,  and  that  only  one  of  the  myatonia 
cases  observed  (Baudouin's)  bears  the  slightest  resemblance  to 
it.  On  the  other  hand,  no  condition  described  as  arising  actually 
or  experimentally  from  thyroid  insuflBciency^-  has  any  likeness  to 
Oppenheim's  disease. 

As  regards  mongoloid  idiocy,  it  may  be  dismissed  without  com- 
ment, as  it  gives  so  typical  a  picture  that  it  could  scarcely  be  mistaken 
for  anything  else. 

Rachitis,  however,  we  must  study  more  carefully,  as  this  disease 
often  evidences  a  high  degree  of  hypotonicity,  which  may  easily 
enough  be  taken  for  paralysis.  Rickety  limbs  may  occasionally 
be  placed  in  all  sorts  of  abnormal  and  uncomfortable  positions 
without  causing  distress  to  the  young  patients.  They  may  in  some 
cases  even  be  twisted  about  after  the  fashion  of  the  circus  "snake- 
man,"  strongly  hyperextended  and  shown  to  be  loose  and  wabbly 
like  flails.  This  pseudoparalytic  condition  occurring  in  rickets 
has  been  described  by  0[)penheim,^"^  Comby,"  \'ierordt,^'^  Hagenbach- 
Burckhardt,^''  and  Bing.^^     One  mav  also  find  a  slight  muscular 

<2  Ewald  in  Not)iii:iger,s  System,  Band  xxii;  Kassowitz,  Infantile  Myxmiem.  etc.  ^■ienna. 
1902;  Magnus-Levy.  Organotherapie  und  Innere  .Secretion,  1906;  Krehl,  Ueber  die  Storung 
chemischer  Korrelationen  ini  Organismus.  1907;  Anton,  Entwicklungsstorungen  beim 
Kinde.  Berlin.  1908. 

■'■'  Lelirbuch.  second  edition. 

*•  Grancher's  Trait<^  des  maladies  del'enfance.  tome  iv. 

*'  Ueber  Hemmungsliihmungen  im  friihen  Kindesalter,  Deut.sch.  Zeit.  f.  N'ervenh., 
1900.  Band  xviii,  .S.   167. 

<"  Klinische  Beobachtungen  iiber  die  Muskulatur  der  Rachitischen,  .Jahrb.  f.  Kinderheil., 
1904,  Ix.  Heft  3.  *'  Loc.  cit. 
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atrophy  in  these  cases  not  easily  noticed  because  of  the  frequent 
adiposis  present.  Whether  such  fully  developed  condition  of 
rickets  can  be  present  at  birth  is  highly  questionable,  and  has 
up  to  recently  been  the  cause  of  much  controversy.  Escher,** 
who  undertook  the  microscopic  examination  of  sections  from  a 
large  number  of  apparently  rachitic  newborn  infants,  could  at  no 
time  find  any  changes  which  would  substantiate  the  diagnosis  of 
rickets.  Heubner^®  holds  that  one  will  rarely  if  ever  be  able  to 
make  the  diagnosis  of  congenital  rickets  if  one  believes  with  Pommer 
(with  whom  he  likewise  agrees)  that  a  retarded  bone  development, 
a  standing  still  in  the  half-completed  stage,  is  the  cardinal  feature 
in  rickets.  And  Stoeltzner'^"  says  that  no  unchallengeable  case 
of  congenital  rickets  has  yet  been  recorded.  Most  conclusive, 
however,  has  been  that  painstaking  study  of  nearly  a  thousand 
newborn  infants  by  E.  Wieland,^^  of  Basel,  undertaken,  as  he  tells 
us,  to  prove  the  positive  side  of  this  question,  but  which  led  to  an 
al)solute  negation.  He  shows  how  former  mistakes  were  made 
in  judging  the  costocartilage  nodes  (Kantenbildung)  so  often  met 
with  in  the  newborn,  to  be  rachitic  ("rosaty").  These  are  normal 
occurrences,  especially  pronounced  in  strong  muscular  babies 
(so  also  Feyerabend,  Cohn,  Spietschka,  Escher,  and  Tschistowitsch). 
Another  symptom  which  led  astray  was  the  so-called  "cranio- 
tabes."  This  symptom  he  found  present  in  18  per  cent,  of  his 
material  (that  is,  in  182  of  the  1000  cases),  a  number  of  these  also 
showing  bone  defects,  the  infants  being  otherwise  absolutely  normal 
and  not  developing  any  signs  of  rickets  (these  cases  being  followeil 
up  from  one  to  two  years).  He  believes,  that  the  condition  of 
"soft  skull"  is  a  "pathology"  sui  generis,  occurring  in  Aveak  children, 
and  having  no  connection  with  rickets.  Wieland's  analysis  leads 
us  to  conclude  that  rickets  caimot  be  c-linically  demonstrated  in 
the  newborn,  and  that  in  all  probability  not  the  disease  itself  but 
only  the  disposition  to  it  may  be  congenital.  We  may  therefore 
say  that  in  the  majority  of  cases  of  myatonia  congenita  the  condition 
is  noticed  within  the  first  few  days  or  weeks  post  partum,  this  never 
occurring  in  rickets.  Jn  most  of  the  cases  of  rachitic  pseudo- 
paralysis observed  by  \'ierordt"-  the  children  had  already  learned 
to  stand  or  walk,  only  again  to  "unlearn"  it.  The  rachitic  child 
does  not  make  attemj)ts  at  walking,  but,  contrary  to  the  normal 
infant,  draws  uj)  its  legs  and  usually  shows  resentment  (^irritability) 
to  ])assive  motion.  In  myatonia  no  rickety  symptoms  have  thus 
far  been  reported.     And  finally,  this  fact  of  interest  may  be  noted, 

"  Escher,  Ziir  Knigo  der  .inKehorenen  Racliitis,  .lahrtmcli  f.  Kindcrlicil.,  Kami  Ivi,  S.  fil.'i. 
"  I>ehrbuch,  Bund  i.  S.  r.(>7.  (iOS. 

'■"  Hiindhucli  ci.  Kinderlieil.  ot  Pfiiutidler  u.  Scldossmniin,  B.'ind  i,  605. 
"  Klinisrlie  l'nlcrsiicliiiii(?eii  liber   Kriilirncliitis,    Dcut.  mod.    Woch.,    i>e|>tciid)cr    3,  No. 
36,  1545. 
''  Loc.  cit. 
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that  the  stiuly  of  rickets  undertaken  in  IIa<renbaek's  clinic  at  Basel 
showed  that  the  tendon  reflexes  in  this  tiisease  are  never  absent, 
but  even  exajjcjerated  at  times,  wliile  in  mvatonia  couijenita  thev 
are  always  absent.'^ 

But  little  need  be  said  concerning  the  "inhibition  paralyses" 
("  Hemmungslahmungen")  of  Vierordt.'*  These  are  pseudo- 
paralyses  due  to  pain,  occurring  in  Barlow's  disease,  in  hereditary 
syphilis  (Parrot's  disease),  and  also  in  rickets,  as  already  described. 
As  they  are  due  to  pain,  the  very  examination  will  call  forth  muscular 
spasm  (Oppenheim).  Besides,  it  has  been  pointed  out  that  syphilitic 
pseudoparalysis  very  rarely  affects  the  lower  extremities.^''  The 
history  of  these  cases  would  also  show  that  the  paralysis  did  not 
date  from  birth  (only  one  congenital  case  has  been  reported^"),  and 
that  symptoms  of  syphilis  are  present,  or  were  so  a  few  weeks 
previously.""'  Infantile  scurvy  would  also  give  its  symptoms 
(swollen  gums,  tendency  to  hemorrhage,  etc.),  and  the  history 
would  probably  point  to  error  in  diet.  Only  once,  to  my  mind, 
has  a  painless  pseudoparalysis  due  to  scurvy  been  mentioned.''^ 
The  disease  is  never  congenital.  In  myatonia  congenita  no  symp- 
toms of  scurvy  or  syphilis  have  been  noticed,  no  pain  seems  to  have 
been  present,  and  the  affliction  has  been  preeminently  in  the  lower 
extremities. 

As  to  polyneuritis,  only  that  due  to  diphtheria  could  come  into 
question,  and  in  fact  only  the  nasal  type,  in  which  the  diphtheria 
might  be  overlooked  and  the  history  give  no  account  of  it.  Then, 
too,  diphtheritic  polyneuritis  within  the  first  two  years  of  infancy 
is  a  rarity.  The  muscles  here  affected  would  give  the  reaction 
of  degeneration. 

Paralysis  due  to  poliomyelitis,  even  if  not  congenital,  has  been 
seen  to  occur  early  (one  case  of  Duchenne  on  the  twelfth  day,  one 
of  Zappert  on  the  fifteenth,  one  of  Sinkler  in  the  sixth  week),  though 
such  early  cases  are  extremely  rare.  It  is  easily  difi'erentiated 
from  myatonia  by  the  atrophy  and  trophic  disturbance,  the  reaction 
of  degeneration,  the  course  of  the  disease,  and  in  the  fact  that 
poliomyelitic  paralysis  occurs  after  an  acute  illness  in  a  previously 
healthy  child.  This  disease  is  rarely  symmetrical,  myatonia 
congenita  probably  always;  and  finally,  infantile  spinal  paralysis 
improves   rapidly,    only   a   (small)   part   of   the   original   paralytic 

^  The  knee-jerk  was  reported  present  in  Thomson  s  case,  though  nothing  is  said  of  its 
character.     This  case  is  not  entirely  unchallengeable. 

"  Loc.  cit. 

^'■'  Hutchinson,  Lectures  on  Diseases  of  Cliildren,  London,  1906. 

^  Vicarelli,  Revue  Mens.,  Mars,  1892. 

"  This  was  noticed  in  a  case  of  Oberwarth  (Zur  Kenntnis  der  syphilitisohen  pseudo- 
paralysis, .lahrbuch  f.  Kinderh.,  1899,  Band  .\lix).  It  is  also  interesting  to  note  that  in  a 
few  cases  of  this  series  no  swelling  could  be  felt  in  the  involved  limbs,  and  in  four  cases 
(here  was  no  pain  on  pressure  or  passive  motion. 

''  Vierordt,  loc.  cit. 
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involvement  remaining  permanent — the  improvement  in  myatonia 
being  very  slow,  and  general,  not  in  any  single  limb. 

We  may  exclude  the  possibility  of  a  spinal  hemorrhage  (hemato- 
myelia)  entirely,  as  there  are  no  sensory  disturbances,  nor  affection 
of  the  bladder  and  rectum,  nor  decubitus.  Nor  is  there  anything 
in  the  etiology  to  suggest  it  (forceps,  difficult  labor,  convulsions, 
scurvy,  infectious  disease).  Should,  however,  the  possibility  of 
spontaneous  hemorrhage  in  uteri  be  admitted  (such  hemorrhages 
occur  in  the  adult),  and  we  surmise  that  such  hemorrhage  has 
occurred  in  the  anterior  horns  alone,  antepartum,  we  would  expect 
to  find  a  degenerative  paralysis  present — in  other  words,  the  picture 
of  congenital  anteriopoliomyelitis — which,  as  we  have  already 
concluded,  does  not  appear  ever  to  have  been  seen. 

We  finally  come  to  the  consideration  of  two  conditions  which 
have  been  associated  by  one  or  two  writers  on  this  subject  with 
our  congenital  hypotonic  pseudoparalysis,  and  which,  in  view  of 
Baudouin's  pathological  findings,  are  especially  interesting  in  this 
connection.  The  first  is  a  motornuclei  aplasia,  and  the  second 
is  the  spinal  type  of  muscular  atrophy,  with  which  we  may  also 
consider  the  muscular  dystrophies. 

There  is  a  pathological  condition  which  manifests  itself  through 
paresis  or  paralysis  of  the  muscles  of  the  eyeball  (ophthalmoplegia), 
through  atrophy  of  the  tongue,  through  inadequacy  of  facial  mimic, 
etc.  Sometimes  all  these  symptoms  are  present,  sometimes  only 
one  or  two,  as  ophthalmoplegia  or  ptosis  alone.  These  symptoms 
correspond  to  a  lesion  in  the  nuclei  of  the  oculomotor,  facial,  hypo- 
glossal, etc.,  and  were  thought  by  Mobius^^  to  be  due  to  an  absence 
or  partial  development  of  the  bulbar  motor  nuclei  ("Infantiler 
Kernschwund").  Heubner,™  in  an  autopsied  case,  was  able  to 
prove  the  correctness  of  this  surmise  (though  it  appears  tliat  some 
of  these  cases  may  be  due  to  a  congenital  lesion  anywhere  along 
the  tract  between  the  motor  nuclei  and  the  muscle"^).  That  a 
similar  aplasia  or  hypoplasia  of  the  anterior  horn  cells  in  tlie  lumbar 
or  cervical  segments  might  occur  does  not  seem  impossible,  but  no 
such  case  substantiated  by  autopsy  or  case  even  suggesting  such  occur- 
rence have  I  been  able  to  find  in  the  literature,""  and  the  autopsies  of 
Spiller  showed  no  trace  of  spinal  involvement,  while  that  of  Baudouin 
showed  that  nuich  else  apart  from  the  anterior  horn  cells  was 
pathologically  afi'ected.     Muggia  thought  that  some  type  of  spinal 

'-''  Miiiicli.  mod.  Woch.,   1892. 

««  Borliii.  kliti.  Woch.,  1890.      See  also  Lehrbuch.  ii,  124.   12.5. 

'•'  Kiirin,  Beit.  z.  Aimenheilkuiule,  Nos.  35  ami  37  (cited  by  Zappert').  See  also  Oppen- 
lipiin,  Lehrbucli.  p.   10.33. 

"'-  Ueubner  (lielirbuch,  ii,  124)  speaks  of  beiiiK  able  at  times  to  tiiul  a  iiiiiscle  wanting 
in  other  part.s  of  tlie  body  liavitiK  nothiiiK  to  do  with  the  bulbar  nuclei  (as  the  pectoralis 
major).  The  j)ectoralis  a.s  an  isolated  conKcnital  defect,  however,  appears  not  to  be  uncom- 
mon. The  literature  has  over  a  llumlred  cases.  The  combination  with  other  muscle  de- 
fects is  rare.  See  especially  Ziehen,  BeziehuiiKen  zwichen  ariKclxirenen  Muskaldefekten, 
infantih-n   Kcrnschwnn<l.  etc..    Herl.  klin.   Woch..  .No.  .34,  August  24.   1908. 
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aplasia  might  be  the  underlying  cause  in  his  case,  though  this 
was  only  a  clinical  observation.  Just  what  he  meant  is  not  certain, 
though  Rosenberg  points  out,  that  should  he  have  implied  an  inhibi- 
tion to  ganglion  cell  growth  ("  Entwicklungshemmung")  then  this 
idea  would  be  in  keeping  with  Oppenheim's  theory. 

Of  the  dystrophies,  we  may  say  that  the  various  types  are  usually 
(though  not  always)  hereditary  or  familial — myatonia  congenita 
being  in  but  one  instance  familial''^  (Sorgente's  two  cases)— they 
are  never  congenital,  they  usually  evidence  severe  atrophy,  and 
generally  affect  the  pelvic  and  lumbar  musculature  first,  while  the 
infantile  type  is  earliest  noticed  in  the  face.  Such  distribution 
is  not  found  in  Oppenheim's  disease.  Electrically  both  conditions 
are  not  to  be  distinguished  from  each  other,  and  in  both  a  pseudo- 
hypotrophic  form  may  occur  because  of  adiposis,  yet  never  has 
myatonia  congenita  resembled  the  typical  picture  of  muscular 
dystrophy.  Never  has  a  case  of  muscular  dystrophy  improved 
as  several  myatonia  cases  have,  nor  have  the  patellar  reflexes  been 
seen  to  return  in  the  former,  as  occasionally  reported  in  the  latter. 
Finally,  and  this  is  of  greatest  importance,  the  dystrophies  are 
eminently  progressive. 

Much  the  same  may  be  said  of  "early  infantile  spinal  progressive 
muscle  atrophy"  (Werdnig  and  Hoflfmann).  This  very  uncommon 
disease  (only  about  thirty  cases  have  thus  far  been  described) 
is  exf|uisitely  familial  and  hereditary  (in  one  family  six  of  fifteen 
children,  in  another  three  of  six  were  affected;  in  one  family  in 
which  three  children  were  affected,  eight  l^rothers  and  sisters  of 
the  mother  had  died  of  the  same  disease).  In  this  one  fact  it 
differs  markedly  from  myatonia  congenita,  in  all  of  which  cases, 
with  one  exception  (Sorgente's  two  cases  in  one  family),  there  was 
no  trace  of  any  hereditary  or  familial  tendency.  Furthermore, 
as  the  majority  of  our  myatonia  cases  are  absolutely  congenital; 
the  cases  of  Werdnig,  Hoffmann,  and  Bruns  were  all  prenatal, 
beginning  usually  in  the  second  half  of  the  first  year,  in  a  few  in 
the  second  year.  Again  all  these  cases  were  progressive  and  fatal, 
death  occurring  within  two  to  four  or  five  years.  This  progression 
showed  itself  in  a  spreading  of  the  paralysis  (beginning  in  the 
muscles  of  the  pelvic  girdle  and  thighs,  gradually  involving  those 
of  the  trunk,  .shoulder  girdle,  neck,  and,  finally,  the  hands  and 
feet).  Parallel  with  the  paralysis  goes  the  atrophy,  which  becomes 
excessive.  In  no  case  of  Oppenheim's  disease  has  such  progression 
been  noticed,  nor  an  outspoken  atrophy.  Xor  was  reaction  of 
degeneration  reported,  though  this  was  partially  or  completely 
present  in  a  number  of  the  Werdnig  and  Hoffmann  type  of  cases. 
From  this  account  it  will  be  seen  that  though  both  diseases  show 

"  Because  of  this  very  fact,  Collier  and  Wilson  do  not  wish  to  count  Sorgente's  cases 
to  those  of  myatonia  congenita. 
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H  flaccid  condition,  with  loss  of  tendon  reflexes,  a  sparing  of  sensory, 
bladder,  and  rectal  involvement,  as  well  as  of  the  muscular  area 
innervated  bv  cranial  nerves,  there  is  decided  enough  difference 
between  them  to  diagnosticate  separate  clinical  entities.  The 
question,  however,  arises,  Are  there  transition  stages  (Uebergangs- 
formen)  between  the  two  conditions?  Wimmer  thought  that  his 
case  was  such,***  and  assumed  that  this  disease  constituted  a  con- 
dition in  which  a  congenital  resistentia  minor  obtained,  which  in 
several  cAses  was  temporary  and  reparable  (Oppenheim's  myatonia), 
in  others  progressive  and  lethal  (Werdnig  and  Hoffmann's  muscle- 
atrophy).  And  Rothmann""*  also  maintained  that  the  majority 
of  myatonia  cases  are  due  to  a  lesion  in  the  ganglion  cells  of  the 
anterior  horns  occurring  in  festal  life,  which  may  vary  in  severity 
up  to  complete  aplasia,  and  that  between  the  myatonia  of  Oppen- 
heim  and  the  muscle  atrophy  of  Hoffmann,  all  grades  of  transition 
cases  occur,  which  are  not  to  be  sharply  differentiated,  though 
one  may  place  the  abating  and  improving  myatonia  cases  apart 
from  the  increasing  and  pernicious  spinal  atrophies;  and  finally, 
that  it  is  evident  that  transitions  occur  between  the  congenital 
spinal  muscle  atrophy  with  involvement  of  the  bulbar  nuclei  and 
Mobius'  infantile  nuclei  aplasia.  Now,  these  seem  to  be  interesting 
assumptions,  though  there  appears  to  be  too  little  in  the  data  up 
to  now  available  to  substantiate  them.  The  severe  cases  of  mya- 
tonia did  not  gradually  become  so;  the  condition  was  seen  in  full 
development  at  or  very  soon  after  birth.  Even  in  these  severe  cases 
no  reaction  of  degeneration  was  present,  nor  was  special  atrophy 
seen;  and  Spiller's  autopsy  revealed  nothing  pathological  in  the 
nervous  system  of  a  pronouncedly  affected  case.  This  argues 
strongly  against  the  spinal  origin  of  the  disease.  On  the  other 
hand,  the  pathological  findings  reported  by  Baudouin  speak  for 
an  arrest  in  the  development,  while  the  findings  in  the  ^Venhiig 
and  Hoffmann  cases  showed  an  outspoken  atrophic  degeneration 
of  the  entire  spinomuscular  neurone  and  terminating  muscle.'"* 
Interesting,  too,  is  Ring's  surmise  that  behind  the  myatonic 
concHtion  may  lie  an  inliibition  not  of  muscle  (leveloj)ment,  but 
of  the  tracts  responsible  for  the  regulation  of  muscle  tonus  — 
namely,  the  spinocerebellar  tract.  These  tracts,  however,  were 
found  in  Baudouin's  case  to  l)e  intact.  Berti,  Cattaneo,  and 
Baudouin  tliouglit  that  a  congenital  alteration  in  the  internal 
secretion,  ])r()b,'d)ly  liypofunction  of  the  thyroid,  was  the  cause 
of  this  disease.  The  thyroid  gland  in  Baudouin's  case  did  show 
extreme  sclerosis.     Is  this,  however,  a  chance  concomitant  occur- 

**  The  case  was  c(itiK<'iiiliil,  tlip  atropliy  ami  weakness  progrossivp.  The  eloetiical  rear- 
tion  was  rmirli  redueed,  tlie  galvanic  tardy  and  with  very  little  difference  between  IVC 
and  ACC. 

**  Loc  eit. 

"'  I^eyden-Cioldsciieider,  I'>krank\inKen  des  HiickeninarkeH.  NotlinaKel,  W  icii,   1!K)4. 
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rence,  is  it  cause,  or  is  it  effect?  There  is  no  way  of  tellino;,  though 
there  is  too  much,  as  we  have  already  seen,  against  the  theory  of 
thyroid  hyposecretion  to  consider  it  as  cause  of  the  condition. 
And  I  may  add  to  what  I  have  already  said  under  the  differential 
diagnosis  of  myxoedema — and  this  applies  to  internal  hyposecretion 
of  thymus  and  adrenals — that  one  would  expect  in  such  disturbance 
an  affection  of  the  entire  muscular  system,  and  not  of  any  special 
group  of  muscles  (with  sparing  of  other  groups,  as  the  distal  muscles, 
those  of  bulbar  innervation, etc.),  as  is  the  case  in  myatonia  congenita. 

Upon  the  thought  of  a  thymic  syndrome  (Smith),  we  can  scarcely 
comment,  as  we  know  little  or  nothing  about  the  thymus.  It 
appears  that  a  fibrosis  of  this  gland  is  commonly  associated  with 
idiopathic  infantile  atrophies  (Fortescue-Brickdale,  Dudgeon"). 

Very  little  can  also  be  said  of  the  microscopic  muscle  findings. 
These  are  not  typical,  but  similar  in  large  measure  to  those  in  the 
dystrophies  and  spinal  atrophies.  Furthermore,  we  know  too 
little  about  foetal  and  early  infantile  muscle  conditions  (there  is 
really  no  literature  to  be  found  upon  the  subject)  to  determine 
to  what  extent  these  findings  are  to  be  considered  pathological* 

At  the  finale,  therefore,  we  are  left  with  our  pathological  prol)lem 
unsolved.  The  few  autopsy  examinations  whicli  have  been  made 
lead  us  to  believe  the  muscle  changes  to  be  secondary,  not,  however, 
to  degenerative  changes  in  the  ganglion  cells  of  the  anterior  horn, 
but  to  a  retarded  development  of  these  or  to  a  congenitally  enfeebled 
or  enervated  condition — capable  of  developing,  of  improving,  of 
regaining  their  "trophic  virility."  Whether  in  some  cases  tliese 
s{)inal  cells  are  congenitally  abiotrophic  (the  word  is  Gowers'), 
destined  to  degenerate  and  atrophy,  it  is  as  yet  impossible  to  say. 
Of  one  thing  we  are,  however,  certain,  and  that  is  that  this  myatonia 
congenita  of  Oppenheim's  is  a  new  clinical  entity,  in  its  typical 
form  a  sharply  defined  syndrome  differentiable  from  all  the  here- 
tofore-known myopathies  and  spinal  atrophies,  constituting  a 
congenital  atonic  or  hypotonic,  pseudoparalytic  condition  ,  seen 
mostly  in  children  within  the  first  two  years  of  infancy,  associated 
with  loss  of  tendon  reflexes,  without  reaction  of  degeneration  and 
atrophy,  of  proximal  distrilnition,  always  affecting  the  lower  yet 
often  the  upper  extremities,  trunk  and  neck  beside,  but  not  the 
muscles  of  bulbar  inners-ation,  and  showing  a  tendency  to  sponta- 
neous though  slow  improvement  (hastened  in  many  casas  under 
massage  and  electrical  treatment). 

'•''  Cited  by  C.irey  Coombs. 

•*  Bull,  de  la  Socidt^  de  pediatric  de  Paris,  F^vrer-Mars,  1899. 

**  L^vi-Singue,  L'atonie  Musculaire  Cong^nitale,  Gazette  des  H6pitaux,  No.  15,  Fevrier, 
1909. 
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(From  the  Dejiartment  of  Neurology  and  the  Laboratory  of  Neuropatliology  in  the 
University  of  Pennsylvania.) 

"^The  trigeminal  nerve  is  .seldom  paralyzed  without  implication  of 
other  cranial  nerves,  and  the  suspicion  is  occasionally  entertained 
that  .syphilis  may  be  the  cause  of  this  paralysis.  It  is  important  to 
know  the  frequency  of  .syphilitic  disea.se  of  this  nerve,  especially  of 
paralysis  confined  to  this  nerve.  We  have  several  times  found 
bilateral  degeneration  of  the  trigeminal  nerve,  including  the  .spinal 
root,  in  tabes. 

Oppenheim^  refers  to  a  long  list  of  tyuthors  who  .speak  of  impli- 
cation of  the  trigeminal  nerve  in  cerebral  syphilis,  but  apparently  he 
is  referring  chiefly  to  the  clinical  manifestations,  although  he  men- 
tions that  he  has  had  confirmatory  pathological  findings.  In  one  of 
his  cases  the  spinal  root  of  this  nerve  was  affected,  as  it  was  also  in 
a  case  reported  by  Brasch,  and  in  one  reported  by  F.  Pick.  Accord- 
ing to  Uhthoff 's  statistics,  the  trigeminal  nerve  .seems  to  be  implicated 
in  syphilis  a.s  often  as  the  abducent  nerve,  that  is,  in  14  per  cent, 
of  all  cases  of  cerebral  syphilis.  Usually  the  implication  of  this 
nerve  is  unilateral,  although  exceptions  to  this  rule  occur  (Leudet 
and  Labarriere,  Hutchinson).  The  sensory  branch  is  much  more 
frequently  affected  than  the  motor.  Pronounced  paralysis  of  the 
muscles  of  mastication  with  atropliy  has  occurred  very  exceptionally 
(v.  Ziem.s.sen,  Loewenfeld,  Oppenheim). 

Nonne-  states  that  Iluguenin  found  gunnna  of  the  Cijusserian 
ganglion;  Balfour,  gumma  of  the  sella  turcica,  with  pre.s.sure  on  the 
trigeminal  nerve;  and  I'hthofF,  in  87  necropsies  in  which  the  trigemi- 
nal nerve  was  found  diseased,  observed  involvement  of  this  nerve 
alone  only  in  four.  Degeneration  of  the  spinal  root  of  the  trigemi- 
nal nerve  in  cerebral  .syphilis  he  states  has  been  ob.served  by  Oppen- 
heim, F.  Pick,  Brasch,  and  Ca.ssirer.  In  all  the.se  cases  the  involve- 
ment of  the  nerve  was  unilateral.  In  Pick's  case  the  trigenn'nal 
nerve    was    im])licated   in  a    gumma,  in  (^a.ssirer's  the  cause  wa.s 

'  Oppenheim.      Noflinugel's  SyMteni  of  Mc<iicine. 

'  Syphilid  und  .Nervensy.stein,  second  edition.  |).  23U. 
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intense  basal  meningitis,  in  Oppenheim's  and  in  Pick's  tlie 
Gasserian  ganglion  was  diseavSed. 

Recently  one  of  ns  (Spiller)  has  seen  a  case  of  cerebral  syphilis 
in  consultation  with  Dr.  S.  II.  Crothers,  in  which  left  hemiparesis 
was  associated  with  partial  palsy  of  the  third  nerves  and  weakness 
of  the  motor  branch  of  the  right  trigeminal  nerve.  The  sensorv 
branch  of  the  trigeminal  nerve  was  not  affected.  When  hemi- 
plegia from  syphilis  is  associated  with  paralysis  of  cranial  nerves, 
two  lesions  usually  are  found  as  the  causes  of  the  symptoms: 
a  basal  syphilitic  meningitis  producing  the  cranial  nerve  palsies, 
and  arteritis  producing  occlusion  of  a  bloodvessel  with  softening 
in  the  region  of  the  internal  capsule. 

Five  years  ago  a  case  of  syphilitic  disease  of  the  fifth  nerve  was 
studied  clinically  by  one  of  us  (Spiller)  and  later  the  microscopic 
examination  was  conducted  by  us  conjointly.  The  extraordinary 
fibrillary  tremors  of  the  right  masseter  muscle  indicated  that  this 
muscle  was  in  a  condition  of  acute  degeneration.  So  far  as  could 
be  determined  from  the  history  and  the  examination,  the  only  cranial 
nerve  affected  was  the  fifth  on  the  right  side,  although  the  eye- 
grounds  were  not  examined;  and  this  fifth  nerve  palsy  was  asso- 
ciated with  recent  right  hemiplegia  implicating  the  right  side  of  the 
face  as  well  as  the  limbs.  The  palsy  of  the  fifth  nerve  was  inferred 
from  the  intense  fibrillary  contractions  confined  to  the  masseter 
muscle,  as  the  man  was  too  unconscious  to  respond  to  tests,  and 
confirmation  was  obtained  by  the  microscopic  examination.  No 
statement  is  made  as  to  fibrillary  contractions  in  the  right  temporal 
muscle,  although  they  may  have  been  present.  The  palsy  affected 
the  motor  branch,  and  this  is  more  uncommon  than  is  implication 
of  the  sensorv  branch,  but  from  the  history  it  is  probable  that  the 
.sensory  branch  did  not  escape,  as  it  is  stated  that  he  had  pain  on 
one  side  of  the  face.  No  gross  lesion  explanatory  of  the  fifth  nerve 
palsy  was  recorded  in  the  notes  taken  by  the  pathologist  (Dr. 
Alburger)  who  performed  the  necropsy,  and  it  is  probal)Ie,  there- 
fore, that  it  was  caused  by  the  intense  syphilitic  meningitis  found 
by  the  microscope. 

W.  L.,  laboratory  number  111,  male,  aged  thirty-five  years, 
colored,  was  admitted  to  the  service  of  Dr.  Stengel,  March  2,  1904. 
About  one  year  previously  he  had  a  stroke  involving  the  left  upper 
limb,  which  was  partially  paralyzed,  and  from  this  he  never  entirely 
recovered.  He  always  dragged  the  left  lower  limb  slightly  after  this 
attack. 

He  had  suffered  from  "neuralgic"  headaches,  as  he  called  them, 
a  number  of  years.  The  pain  was  usually  on  one  side  of  the  face 
and  head.  It  is  presumable  that  it  was  on  the  right  side,  although 
it  is  not  so  stated.  He  seemed  well  four  days  before  admission  to 
the  hospital.  On  the  evening  of  Fel)ruary  29  he  complained  of 
headache,  i)Ut  seemed  well  the  following  day  and  went   to  work, 
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hut  bad  to  stop  work  hecause  of  tlie  headache;  about  six  o'clock 
his  friends  noticed  that  he  coukl  not  speak,  ahhoiigli  he  was  still 
able  to  walk  about,  and  he  ate  moderately  at  the  evening  meal.  He 
retired  soon  after  dinner;  on  the  following  morning  he  was 
unable  to  get  out  of  bed,  and  was  unconscious;  he  could  not  answer 
(piestions,  and  could  take  neither  water  nor  food. 

Notes  taken  by  Dr.  Spiller  shortly  after  his  admission  to  the  hos- 
pital are  as  follows:  The  patient  is  unconscious.  When  he  is  called 
by  name  he  opens  his  eyes,  but  makes  no  sign  of  understanding  what 
is  said  to  him.  He  does  not  open  his  eyes  very  widely.  The  eye- 
balls are  not  deviated.  He  is  able  to  look  upward  and  to  the  left, 
but  it  is  impossible  to  test  the  movements  of  the  eyeballs  carefully. 
He  closes  the  eyelids  firmly  on  each  side,  and  seems  to  have  a  little 
flattening  of  the  lower  part  of  the  right  side  of  the  face. 

When  he  is  told  to  show  his  teeth  he  attempts  to  do  so,  and  the 
lower  part  of  the  face  is  moved  only  on  the  left  side.  He  has,  there- 
fore, paralysis  of  the  lower  part  of  the  right  side  of  the  face,  but  it  is 
impossible  to  get  him  to  show  the  tongue.  The  right  side  of  the 
face  does  not  contract  when  it  is  stuck  with  a  pin,  but  marked  con- 
traction occurs  on  the  left  side  of  the  face.  Very  intense  fibrillary 
contractions  occur  continually  in  the  right  masseter  muscle.  The 
contraction  of  the  masseter  muscles  cannot  be  tested,  as  it  is  impos- 
sible to  get  the  man  to  make  chewing  movements. 

Upper  limbs:  He  raises  the  left  upper  limb  freely  above  the  head. 
The  right  upper  limb  is  in  slightly  increased  tonicity.  The  biceps- 
tendon  and  triceps-tendon  jerks  and  wrist  reflexes  are  exaggerated 
on  the  right  side.  The  corresponding  reflexes  on  the  left  side  are 
about  normal.  When  the  right  upper  limb  is  stuck  with  a  pin  very 
little  attempt  is  made  to  move  it,  but  he  tries  unsuccessfully  to  find 
the  source  of  irritation  with  the  left  hand.  Sensation  for  pain  is 
probably  preserved  in  each  upper  limb.  The  left  upper  limb  is 
somewhat  spastic. 

Lower  Limbs:  The  right  lower  limb  is  paralyzed.  He  can  flex 
the  right  thigh  slightly  when  the  limb  is  stuck  with  a  pin,  and  can 
flex  the  right  knee  slightly.  The  left  lower  limb  is  moved  freely. 
The  pinprick  is  perceived  well  in  each  lower  liml>.  The  right 
patellar  reflex  is  exaggerated;  the  left  is  about  normal.  The  Achilles 
jerk  seems  to  be  about  normal  on  each  side.  A  slight  indication  of 
ankle  clonus  is  obtained  on  the  rijiht  side.  Babinski's  reflex  is  n<^t 
obtained  on  the  right  side,  the  toes  not  being  moved  at  all.  It  is 
obtained  on  the  left  side,  all  the  toes  except  the  big  toe  InMUg  dis- 
tinctly moved  u])ward.  The  right  lower  limb  is  somewhat  spastic, 
the  left  is  al)out  normal. 

The  man  died  shortly  after  admission  to  the  hospital. 

An  area  of  .softening  was  found  in  the  left  temporal  lobe.  Soc- 
fions  stained  with  (he  hemalum  and  acid  fuchsin  showed  an  int(Mis<> 
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round-cell  infiltration  and  numerous  fatty  granular  cells  in  this 
region.  This  lesion  was  probably  the  cause  of  the  right  hemiplegia. 
Slight  degeneration  was  found  in  the  left  anterior  pyramid  and 
marked  degeneration  in  the  right  anterior  pyramid  by  the  ^Nlarchi 
stain.  Probably  sufficient  time  before  death  had  not  elapsed  for 
intense  degeneration  of  the  left  anterior  pyramid,  detectable  by  the 
osmic  acid,  to  occur. 


Section  of  the  roots  of  the  right  trigeminal  nerve,  showing  an  area  almost  completely 
degenerated       (Weigert  stain.) 

Sections  of  the  roots  of  the  right  fifth  nerve  showed  much  degen- 
eration when  stained  by  the  Weigert  method  or  by  acid  fuchsin  with 
hemalum,  and  in  some  parts  of  the  sections  the  nerve  fibers  had 
entirely  disappeared.  Recent  degeneration  was  revealed  by  the 
Marchi  method  in  the  right  fifth  nerve  wit). in  the  pons  and  within 
the  spinal  root  of  this  nerve.  The  pia  over  the  pons,  optic  chiasm, 
and  optic  nerves  presented  intense  round-cell  infiltration.  The  left 
crossed  pjTamidal  tract  was  more  degenerated  than  the  right. 

We  are  indebted  to  Dr.  Allan  J.  Smith  for  the  photograph. 


TOU    139,   NO.    3. ilARCH.    ]f>10. 
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THE  PATHOLOGY  OF  THE  CRANIAL  NERVES  IN  TABES 
DORSALIS/ 

By  Tom  A.  Williams,  M.B.,  C.M.(Edin.), 

OF    WASHINGTON,    D.    C. 

Symptoms  referable  to  the  oculomotor  and  especially  to  the 
abducens  nerves  are  very  frequent  and  often  precocious  in  tabes 
dorsalis,  and  it  is  strange  that  the  anatomical  changes  underlying 
these  have  so  long  escaped  detection.  The  transitoriness  of  many 
cases  of  diplopia  occurring  in  tabes  has  been  believed  to  account  for 
this,  but  this  argument  is  invalid  in  cases  in  which  the  strabismus  is 
jjermanent,  and  such  cases  are  not  infrequent.  The  cause  of  the 
Argyll-Robertson  pupil  has  been  a  constant  puzzle  to  neurologists, 
and  it  still  remains  so,  as  we  are  not  yet  sufficiently  informed  of  the 
course  of  the  fibers  subserving  the  reaction  of  the  pupil  to  light. 
This  paper  will  not  solve  that  riddle,  although  the  facts  herein  pre- 
sented may  afford  a  substratum  for  future  research  concerning 
iridoplegia  in  tabes.  Regarding  oculomotor  paralysis,  at  least, 
the  facts  here  presented  demonstrate  the  morbid  anatomy  and 
appear  to  solve  the  pathogenesis.  Read  in  conjunction  with  pre- 
ceding articles,^  they  very  fully  show  the  etiology,  mode  of  genesis, 
and  microscopic  appearances  of  the  cranial  nerve  palsies  occurring 
in  tabetics  and  paretics,  both  at  their  inception  and  after  the  disa- 
bility has  become  permanent.  The  facts  add  one  more  stone  to 
the  edifice  of  the  luetic  origin  of  taboparesis,  and  afford  another 
illustration  of  the  explanation  offered  by  Nageotte^  as  to  the  patho- 
genesis of  those  disorders. 

The  Initial  Lesion  of  Tabes.  It  will  be  remembered  that  as 
long  ago  as  1894^  the  French  neurologist  presented  preparations 
showing  that  the  initial  lesion  of  tabes  dorsalis  consist.-  of  a  chronic 
inflanunation  of  the  posterior  and  often  the  anterior  spinal  roots — a 
transverse  radic-ulitis.  He  siiowcd  that  the  seat  of  election  of  this 
process  is  the  situation  where  the  anterior  and  posterior  spinal 
roots,  in  approaching  one  another,  are  surrounded  by  the  fumiel- 
shaped  prolongation  of  the  meninges  which  cover  them  before  being 

'  TliroiiKli  the  kindness  and  courtesy  of  Dr.  C'lovis  Vincent,  of  l';\ris.  I  iiiive  been  ennMed 
in  this  article  and  in  a  precedinji:  one  (A'pj/'  York  Medical  Record.  .lanuary  29,  1910)  to  place 
before  American  readers  the  main  data  of  the  two  sets  of  investiRations  which  Dr.  Vincent 
li.'i.s  been  pursuing  during  the  last  five  years  in  the  clinics  of  the  Parisian  hospitals.  La  Piti«5. 
La  Salpi'triJ're,  and  St.  Louis,  and  in  the  laboratories  of  Babinski  and  Nageotte,  Raymond, 
and  riiauffard.  The  reader  will  see  that  the  results  of  Dr.  ^■incent's  researches  ufTord  still 
further  corroboration  of  the  itieius  so  long  upheld  l)y  Babinski  and  Nagcotte,  that  all  the 
syinptonis  of  taboparesis  ensue  upon  a  chronic  meningitis  of  syphilitic  nature.  The  data 
here  expounded  clearly  show  the  untcii;ibilify  of  the  ilystrophic  theory  of  taboparesis. 

-'.Medical    Record,   .January    29.    1910;   Amkk.    Join.    Mkp.    Sn.,  .Vugust,   1908. 

■^  [/a  Patliog<^nie  du  Tabes  Dorsalis,  Paris,  1904. 

*  Lu  Pathog(<nie  du  Tabes  Dorsalis,  Paris,  1904.;  Soc.  M^d.  des  H6p..  1894. 
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pierced  hy  them  at  their  exit  from  the  thec-a  vertebralis.  The 
gradual  approximation  of  the  meninges  at  this  spot,  he  heHeved, 
produced  a  concentration  of  toxic  or  inflammatory  materials  around 
the  nerve  fibers  traversing  what  he  called  the  radicular  zone.  An 
arachnoiditis  became  a  perineuritis,  and  finally  spread  into  an  endo- 
neuritis.  It  was  to  this  process  that  was  due  the  degeneration  of  the 
posterior  columns  of  the  spinal  cord.  Although  the  anterior  roots 
participated,  their  power  of  regeneration  frequently  prevented  per- 
manent paralysis  and  muscular  atrophy;  but  perhaps  20  per  cent,  of 
tabetics  did  show  some  muscular  atrophy  sooner  or  later. 

As  a  preliminary  to  what  is  to  follow,  no  more  than  this  need  be 
said,  for  Xageotte's  preparations  are  figured  and  the  evidence  pre- 
sented in  some  detail  in  a  previous  article;"  and  in  a  shortly  forth- 
coming communication®  the  further  questions  are  taken  up  regarding 
the  recent  biochemical  hypotheses  which  Mott"  has  advanced  to 
reconcile  the  syphilitic  etiology  of  tabes  with  the  dystrophic  theory 
so  long  held  by  the  majority  of  English  and  German  neurologists. 

Reflex  Iridoplegia  and  the  Sympathetic  Nerve.  Future 
research  as  to  the  pathogenesis  of  the  Argyll-Robertson  pupil, 
that  long-standing  puzzle  of  neurologists,  may  find  its  direction 
in  the  lines  of  this  investigation,  for  it  will  be  noted  in  Vincent's 
case  that  there  was  no  examination  of  the  sympathetic  fibers  in  and 
around  the  cavernous  sinus,  for,  of  course,  the  almost  complete 
ophthalmoplegia  could  itself  account  for  the  iridoplegia  of  this 
patient.  But  if  studies  of  this  kind  fail  to  reveal,  in  cases  showing 
the  Argyll-Robertson  pupil,  any  lesions  of  the  third  nerve  and  lentic- 
ular nucleus,  the  incrimination  of  the  sympathetic  might  be  probable, 
for  Roux^  has  shown  how,  in  the  spinal  region,  the  sympathetic 
fibers  are  very  often  attacked  in  tabetics  en  route  from  the  cord  to 
the  ganglionated  chain,  antl  that  they  are  attacked  as  they  traverse 
the  radicular  zone  of  Nageotte  along  Avith  the  sensorv  or  motor 
fibers  of  the  cerebrospinal  system. 

The  mechanism  of  the  light  reflex  is  not  yet  decided.  It  has  been 
considered  a  simple  sensorimotor  one,  and  its  mechanism  sought  for 
along  the  arc,  afferent  optic  fibers,  synapse  neurone,  efferent  third 
nerve  fibers,  for  it  is  abolished  by  destruction  of  any  of  these.  But 
we  are  by  no  means  certain  that  it  may  not  be  an  inhibitory  pheno- 
menon due  to  an  arrest  by  the  stimulus  of  light  of  the  dilatatorv  im- 
pulses of  some  part  of  the  ciliospinal  or  other  mechanism  travelling 
l)v  the  cranial  sympathetic.  In  that  case  we  should  interpret  the 
light  reaction  as  due  to  a  withdrawal  of  the  antagonizing  tonus  of 
the  dilator  iridis  from  the  balancing  tonus  of  sphincter  iridis,  where- 
by the  latter  prevails  and  produces  pupillary  contraction;  but  it  can 
do  so,  of  course,  only  when  its  fibers  in  the  third  nerve  are  intact 

'  Amer.  .Iour.  Med.  Sci.,  August,  1908;  .also  Brit.  Meri.  Jour..  October,  1909. 

*  International  Clinics,  .Spring,  1910.  "  Brit.  Med.  .Jour.,  1909.  i. 

s  Th&se  de  Paris,  1900. 
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and  when  an  afferent  stimulus  is  possible.  But  if  at  the  state  of  rest 
the  sphincter  tonus  is  unopposed  from  paralysis  of  the  dilator,  of 
course  contracture  of  the  pupil  remains  constant,  because  unop- 
posed, and  naturally  the  dilator  afflux,  already  removed  by  disease, 
will  not  be  influenced  by  light.  In  other  words,  an  Argyll-Robert- 
son pupil  would  be  one  that  does  not  dilate  in  the  absence  of  light. 

Some  tabetics'  pupils  are  fixed  in  dilatation,  which,  on  the  theory 
now  promulgated,  would  be  explained  by  interference  with  the 
third  nerve  afflux  by  meningitic  processes,  thus  leaving  the  dilator 
tonus  in  full  sway;  though  it  is  hard  to  explain  why  such  pupils  do 
not  further  dilate  in  the  absence  of  light  (if,  indeed,  they  do  not), 
and  thus  give  the  appearance  of  contracting  to  the  stimulus  of  light. 
At  all  events,  it  is  hardly  likely  that  a  meningeal  inflammation  so 
widespread  as  that  which  causes  tabes  could  fail  to  implicate  some 
of  the  sympathetic  fibers  in  their  course  in  the  cranial  cavity.  The 
difficulties  of  the  research  should  be  obvious,  but  in  these  days  of 
serial  sections  they  should  not  be  insurmountable.  It  is  possible, 
too,  that  the  sympathetic  contains  sphincter  fibers  also,  for  Jegorow^ 
states  that  he  found  greater  dilatation  of  the  pupil  after  excision  of 
the  ciliary  ganglion  than  he  did  after  proximal  cutting  of  the  third 
nerve;  and  Francois-Franck,^"  too,  found  that  cutting  the  ciliary 
nerves  caused  greater  dilatation  than  did  cutting  the  third  nerve. 

The  Case.  In  the  case  now  to  be  described/^  a  meningitis  of  long 
standing,  no  longer  in  activity,  had  left  its  traces  merely  in  hyper- 
plasia of  the  connective  tissue  of  the  nerve  and  partial  destruction 
of  the  noble  elements.  The  patient  was  a  woman,  aged  fifty-one 
years,  married  at  eighteen,  with  five  healthy  children  and  two  mis- 
carriages, the  last  in  1885,  accompanied  by  sore  throat  and  followeil 
by  an  attack  of  headache,  delirium,  convulsions,  and  coma.  It  was 
most  probably  a  meningitis,  for  she  remained  quite  blind,  and  had 
frequent  attacks  of  focal  epilepsy  on  the  left  side.'-  In  1891  Gom- 
bault  had  found  psoriasis,  blindness,  laryngeal  trouble,  and  focal 
epilepsy,  the  last  disappearing.  On  admission  the  nutrition  was 
good.  There  was  a  syphilitic  perforation  of  the  palate.  There  was 
gray  atrophy  of  the  optic  papilhie,  with  contraction  of  the  vessels. 
Even  light  was  unperceived.  There  was  partial  ptosis,  especially 
of  the  left  lid.  Ocular  convergence  was  impossil)le.  Internal 
lateral  movements  could  not  be  accomplished,  nor  coukl  the  raising 
or  lowering  of  the  globes;  but  the  external  movements  could  be 
performed.  The  left  jnipil  was  larger  than  the  right.  There  was 
no  reaction  to  light,  and  that  on  attcnij)tiiig  convergence  and  distant 
regard  was  defective.     The  sensibility  of  the  cornea  and  the  reflex 

»  Arch.  Schluv.  de  biol.,  Paris,  KSS7.  tome  iii,  332. 

'"  Trav.  du  Inh.  de  Murey,  1880,  tome  iv. 

>'  See  Vincent,  Th^se  de  Paris,  1910. 

"  See  Souques,  Soc.  de  neurol..  May,  1905. 
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lacrymal  secretion  were  present.  Bilateral  nystagmoid  movements 
occurred. 

Thus,  there  was  complete  paralysis  of  all  the  acts  governed  by 
the  third  nerve,  with  the  exception  of  the  pupillary  reaction  upon 
accommodation,  convergence,  and  distance.  Respiration  was  more 
rapid  than  normal — 28  per  minute.  It  was  interrupted  by  parox- 
ysms, especially  after  excitement.  During  these,  breathlessness 
and  angoisse  appeared,  a  "whooping"  cough  distressed  her,  the 
face  reddened,  and  there  was  often  abundant  secretion  of  tears  and 
saliva. 

Phonation  was  rough,  bitonal,  nasal,  and  often  almost  inaudible. 
The  right  vocal  cord  was  paralyzed,  and  the  right  side  of  the  tongue 
was  atrophied,  corrugated,  and  showed  fibrillary  twitchings.  There 
was,  perhaps,  a  little  facial  asymmetry.  There  were  no  basal 
crises  nor  bulbar  trouble  other  than  the  foregoing.  However,  it 
was  a  typical  case  of  basal  tabes  as  regards  the  cranial  symptoms. 

There  were  no  tabetic  symptoms  in  the  lower  limbs,  but  the  deep 
reflexes  were  exaggerated,  and  the  toes  sometimes  extended  when 
stroking  the  sole.  There  were  occasional  lightning  pains,  but  no 
visceral  incontinences,  and  no  other  trouble  of  the  nervous  func- 
tions. Lumbar  puncture  showed  an  intense  lymphocytosis.  The 
diagnosis  was  clearly  basilar  meningitis,  superior  tabes. 

During  the  two  years  which  elapsed  before  her  death  few  new 
symptoms  appeared.  The  Jackson ian  epilepsy  reappeared.  It  was 
probably  due  to  an  area  of  cerebral  softening  found  post  mortem 
in  the  right  hemisphere.  The  ocular  palsies  improved,  although 
she  never  succeeded  in  convergence  or  holding  the  eye  for  more 
than  an  instant  toward  the  inner  canthus.  The  atrophy  of  the 
tongue,  however,  persisted. 

At  the  autopsy  the  meninges  did  not  appear  diseased,  and  the 
cranial  nerves  seemed  unaltered  in  volume,  except  the  optic  nerve, 
which  had  shrunken  to  about  the  size  of  a  normal  oculomotor. 
The  right  angular  gyrus  showed  an  old  softening  about  the  size  of 
a  quarter.  Under  the  microscope  the  spinal  cord  revealed  no  degen- 
eration of  the  posterior  roots  nor  of  the  posterior  columns,  where 
the  internal  bandalette  was  quite  intact.  The  anterior  roots  were 
also  normal. 

The  optic  nerve  showed  characteristic  tabetic  atrophy,  not  a 
single  nerve  fiber  being  preserved.  The  connective  tissue  presented 
a  very  severe  endoneuritis  and  perineuritis,  with  arteritis  of  the  type 
described  by  Marie  and  Leri,'^  and  due  to  transverse  "radiculitis" 
(the  optic  nerve  is  not  a  homologue  of  a  spinal  root);  there  was  no 
lesion  of  the  brain  or  eye  to  account  for  it. 

Oculomotor  Nerves.  The  lesions  (Fig.  1)  were  nearly  identical 
on  the  two  sides.     That  of  the  left  shows,  4  mm.  after  entering  the 

1'  Rev.  neurol.,  1906. 
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parietes  of  the  cavernous  sinus  (Figs.  2  and  3),  a  distinct  focus  of 
transverse  radicular  neuritis.  This  is  shown  by  the  hypertrophy  of 
the  nerve  (Figs.  4  and  5),  but  above  all  by  the  presence  in  its  interior 
of  vast  bands  of  fibrous  tissue,  which  dissociated  and  left  only  a 
few  intact  fascicuH  (Figs.  6  and  7).  Farther  down  it  is  not  so 
intense,  and  it  has  disappeared  5.5  mm.  after  the  entry  of  the  nerve 
into  the  sinus.  Thus,  its  length  is  only  1.5  mm.  It  corresponds  to 
the  spot  just  behind  the  place  where  the  nerve  is  divided  into  com- 
partments by  the  layer  of  connective  tissue  which  accompanies  its 
anastomotic  branches. 


Fig.  1. — Meninges,  globe  of  the  eye,  and  cranial  nerves  removed  intact  to  prevent  tear- 
ing of  the  meningeal  sheaths  from  the  oculomotor  nerve.  The  position  and  extent  of  the 
lesion  is  shown  by  the  shaded  area  of  the  letter  .Y.  The  subdural  course  of  the  oculomotor 
nerve  is  indicated  by  the  dotted  lines.  A,  three  lines  showing  the  direction  in  which  the 
sections  were  made;  ii,  globe  of  the  eye;  C,  periocular  fat  concealing  tlie  nerves  and 
muscles;  D,  internal  carotid  artery;  //,  optic  nerve;  ///,  oculomotor  nerve;  IV ,  pathetic 
nerve;    V,  trigeminal  root;   YI,  abducens  nerve. 


At  the  parting  the  normal  nerve  becomes  divided  into  compart- 
ments by  the  connective  tissue,  which,  in  a  few  millimeters,  disap- 
pears. This  is  the  spot  where  the  eiidoneuritis  has  occurred.  A 
little  higher  up  one  sees  the  line  of  the  subarachnoid  iuHannnation, 
now  ab.sorbed.  The  thickened  vessel  and  the  tucks  of  fibrous  tissue 
indicate  this.  That  the  iuHammatory  process  has  not  quite  subsided 
is  shown  with  hematein-cosin-oriuige  stain  (see  original  memoir). 
This  shows  that  the  nerve  is  still  crainined  with  nuclei,  and  that  the 
neighboring  meninges  are  much  altered,  even  obliterated,  eiido- 
neuritis appearing,  and  that  the  inflannnation  is  still  present  outside 
the  sheath  of  the  nerve,  with  the  characteristic  lymphocytes  and, 
above  all,  j)lasina  cells  with  the  perinuclear  halo.     Thus  it  is  clear 
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that  we  have  over  l)oth  tliird  nerves  the  cicatrix  of  an  old  intlam- 
matorv  focus  of  locahzed  interstitial  neuritis. 


Fig.  2 


Fig.  3 


Fig.  4 


Fig. 


Fig.  2. — Transverse  section  (diagrammatic)  of  the  region  shown  in  Fig.  1,  the  section  being 
made  through  the  cavernous  sinus  pro.ximal  to  the  mark  X.  It  shows  the  oculomotor 
nerve,  .4,  lying  in  its  meningeal  gutter  in  the  root  of  the  sinus.  There  is  at  this  situation 
no  \asible  araclmoiditis.  B,  situation  of  the  fourth  and  sixth  cranial  nerves;  C,  situation  of 
the  ophthalmic  branch  of  the  fifth  nerve;  D,  interna!  carotid  arterj-. 

Fig.  3. — The  third  nerve.  A,  is  now  completely  surrounded  by  its  canal  of  dura  and 
arachnoid  matter,  which  are  not  yet  adherent.  Tlie  trabecula;  of  endoneuritis  are  \-isible; 
other  structures  are  as  in  Fig.  2. 

Fig.  4. — The  inflamed  arachnoid  is  shown  adhering  to  the  third  nerve  at  one  place.  The 
endoneuritis  is  still  more  evident  than  in  Fig.  3.     Note  the  increase  in  volume  of  the  nerve. 

Fig.  .5. — The  third  nerve  is  shown  transversed  and  di.'sa.ssociated  by  thick  trabecula;  of 
connective  tissue.  Note  the  enormous  increase  in  diameter  of  the  nerve  as  against  Figs. 
2,  3,  ami  4,  which  are  drawn  to  the  same  scale.  Tlie  increased  volume  is  due  to  the 
fibrinoplastic  exudate  and  the  round-cell  infiltration  within  the  sheath. 

The  Nerve  Fibers  (Figs.  S  and  0).  The  Weicjert  method  shows 
the  paleness  of  some  of  the  nerve  fibers  among  the  dark  violet  of 
those  remaining  normal.  Osmic  acid  shows  the  dwarfed  and  pale 
fibers,  as  in  the  preceding  case/*  but,  above  all,  it  reveals  i.slands  of 
regeneration.  Both  above  and  below  the  site  of  the  lesion  these 
islands  are  quite  abundant,  so  that   under  low  power  the  nerv^e 


'<  Med.  Record,  January  29,  1910. 
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might  be  thought  normal;  but  a  higher  power  shows  that  the  fibers 
they  contain  are  often  very  small,  squeezed  together,  without  any 
connective  tissue  intervening.  Serial  sections  show  that  they  have 
come  from  a  single  nerve  fiber,  which  buds  out  and  follows  an  old 
neurilemma  tract.     They  are  significant  of  the  presence  of  a  noxa 


Fig.  6. — A  microscopic  view  of  Fig.  3,  a  transverse  section  of  the  oculomotor  nerve  near 
the  commencement  of  the  lesion.  Note  the  endoneural  trabeculap  of  connective  tissue  and 
th.Tt  onlj'  half  the  surrounding  arachnoid  is  adherent.      (Van  Giesen  stain.) 


Fig.  7. — A  microscopic  view  of  Fig.  5,  showing  enormous  neoformative  endoneuritis, 
causing  great  enlargement  of  the  nerve. 


in  some  part  of  the  cour.se  of  the  nerve,  and  they  explain  the  manner 
in  which  certain  tabetic  palsies  so  much  improve.  In  this  case  thev 
are  seen  throughout  the  whole  of  the  periphery  of  the  nene,  espe- 
cially in  the  fine  branches  penetrating  the  muscles,  where  their 
separation  of  the  branches  renders  their  studv  easier. 

The  hypoglossal   nerve  of  this  ca.se  shows  changes  in   the  nerve 
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fiber  similar  to  those  of  a  previous  case/"'  and  to  those  of  the  third, 
in  that  its  nucleus  was  untouched.  It  is  this  which  accounts  for  the 
absence  of  muscular  atrophy  in  these  cases.  The  nuclei  of  none 
of  the  cranial  nerves  showed  any  alteration,  although  carefully 
studied  in  serial  sections;  so  that  we  may  conclude  that  in  this  a 
focus  of  interstitial  neuritis  was  the  cause  of  the  tabetic  symptoms. 


Fig.  9 


Fig.  8. — Transverse  section  of  a  normal  oculomotor  nerve.  Note  that  the  myelin  rings 
and  axis  cylinders  do  not  differ  markedly  in  calibre. 

Fig.  9. — -The  oculomotor  nerve  of  the  case  studied  (Azoulay  method).  Note  the  numerous 
atrophied  fibres,  small  and  pale,  and  their  separation  into  groups  by  a  prolilerating  endo- 
neuritis.     Some  regenerating  fibres  are  seen.      (Low  and  high  power  magnification.) 

Although  even  this  intense  lesion  had  not  completely  destroyed 
the  functional  efficiency  of  the  nerve  fibers,  except  the  optic  ones, 
yet  it  is  conceivable  that  such  destruction  may,  and  indeed  must, 
occur,  as  is  shown  by  the  lingual  hemiatrophy  of  this  case,  and  the 
fascicular  palsy  and  reactions  of  degeneration  of  the  muscle  found 
in  tabetics  in  varying  proportions. 

P.\THOLOGY  OF  P'uGiTiVE  Paresis.  Xow,  although  this  case 
does  not  explain  the  genesis  of  the  Argyll-Robertson  pupil,  it 
does  furnish  the  missing  link   in  the  chain  of  evidence  required 


1'  Lot.  cit. 
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to  explain  the  fugitive  palsies  of  the  ocular  muscles  which  so 
often  occur  in  the  course  of  tabes.  For,  though  in  this  case  the 
palsies  were  persistent,  another  series  of  facts  makes  it  clear  why 
they  are  not  so  in  all  cases.  For  example,  Vincent^*'  examined 
another  case  of  tabes  with  only  mild  cranial  nerve  symptoms 
in  which,  unfortunately,  the  oculomotor  nerves  were  spoiled  at 
the  postmortem,  but  in  which  the  hypoglossal,  which  is  also  an 
anterior  root  homologue,  showed  the  commencement  of  changes  as 
a  result  of  the  progress  of  which  the  appearances  in  our  present  case 
ensue.  Although  no  clinical  symptoms  had  appeared,  in  spite  of  a 
considerable  endoneuritis  and  loss  of  quite  a  large  number  of  fibers 
in  the  hypoglossal,  yet  this  is  easily  accounted  for  by  the  wide  dis- 
tribution among  the  tongue  muscles  of  each  fasciculus  of  the  twelfth 
nerve,  so  that  each  part  of  the  tongue  has  retained  at  least  some 
muscle  fibers,  of  which  the  innervation  persists,  to  enable  the  tongue 
to  perform  its  movements  without  apparent  impairment. 

Very  different  is  the  result  when  only  a  few  nerve  fibers  sup- 
plying an  oculomotor  nerve  are  attacked.  A  very  slight  diminution 
of  the  innervation  conveyed,  for  example,  by  the  sixth  nerve  to  the 
abducens  muscle  interferes  with  the  delicate  muscle  balance  needed 
for  the  adjustment  of  the  optic  axes  in  binocular  vision.  Hence 
the  derangement  is  at  once  manifested  clinically  as  a  paralytic 
diplopia.  The  thinness  of  the  abducens  nerve  makes  it  particularly 
liable  to  implication  in  the  inflammatory  process  of  the  leptomen- 
inges  as  it  traverses  its  long  course  at  the  base  of  the  brain. 

Why,  then,  does  the  paralysis  usually  clear  up  in  a  few  days, 
unlike  the  present  case? 

The  Paresis  of  Secondary  Syphilis.  This  question  is 
answered  by  another  series  of  facts,  more  especially  conspicuous 
in  what  has  been  called  the  secondary  stage  of  syphilitic  affection. 
It  is  now  known  that  even  in  this  stage  the  meninges  are  inflamed 
quite  often  ;'^  Buttino^*  believes  in  40  per  cent,  of  cases. 

In  addition  to  the  general  sym{)toms,  such  as  headache,  exag- 
gerated reflexes,  hyperirritability,  and  sometimes  even  Kernig's 
sign,  quite  a  number  of  cases  exhibit  focal  symptoms,  such  as  facial 
paresis,  local  vasomotor  changes,  and  neuralgias.^®  It  is  the  rule 
for  these  to  clear  up  along  with  the  meningism,  sometimes  even 
without  treatment.  This  only  conforms  to  the  tendency  of  the 
processes  of  lues  venerea  to  resolve  like  those  of  other  infective 
diseases. 

'^The  Continuity  with  the  Tertiary  Staoe.  It  has  been 
supposed  that  the  tertiary  lesions  differ  in  this  respect,  but  it 
is  Ijecoming  evident  that  no  distinction  of  kind  really  exists  between 
the   periods  of   sy})hilis;    for,  on   the   one   hand,   some   cases   pass 

'»  Loc.  cit.  '7  Ravaut,  M^il.Soc.  des  Hop.  <le  Paris,  1001,  etc. 

'»Riv.  (li  I'mI.  Ncrv.  >'.  Mriit..  HlOli.     "  Dnxiet.  Tlu\se  ile  Paris,  1004. 
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to  rapid  paralysis  and  death  within  a  few  niontiis,-"  while  others 
show  spontaneons  recrudeseenee  of  symptoms'"^  even  many  years 
after  infection.  Furthermore,  Vincent's"  examination  of  the 
cerebrospinal  fluid  of  apparently  healthy  individuals  having  had 
syphilis  has  revealed,  in  several  cases,  an  abundant  lymphocytosis, 
and  in  some  of  these  cases  symptoms  of  tertiary  syphilis  of  the 
nervous  system  showed  themselves  some  months  after  his  exami- 
nation. It  is  clear,  then,  that  between  the  secondary  and  tertiary 
stages  of  syphilis  there  is  no  absolute  pathological  or  clinical  differ- 
entium,  as  regards  the  nervous  system  at  least;  in  either  stage  the 
lesions  may  be  absorbed,  and  the  structures  involved  may  resume 
their  function  if  they  are  not  destroyed  by  the  inflammation  of  the 
arachnoid,  which  is  the  fundamental  lesion  of  tabes  dorsalis. 

Why  Return  of  Functional  Capacity  Differs  in  Motor 
AND  Sf:nsory  Losses  of  Tabetics.  As  regards  the  fibers  emanat- 
ing from  the  spinal  and  cranial  ganglia,  a  destruction  is  definitive, 
for  the  secondarily  degenerated  fibers  within  the  central  nervous 
system  cannot  reintegrate,  nor  are  the  regenerated  fibers  within  the 
roots  capable  of  utilizing  the  anlage  of  a  former  course;  hence  sen- 
sory losses  of  tabetics  persist  in  spite  of  resolution  of  lesions. 

The  Roll  of  Exercises.  The  return  of  functional  capacit}- 
acquired  by  what  is  known  as  the  Fraenkel  exercises  is  not  due  to 
the  reestablishment  of  old  nerve  paths,  or  the  establishment  of  new 
channels  of  afl^erent  information,  as  is  so  often  supposed;  but  it  is  due 
to  the  patient  learning  volitionally  to  utilize  the  imperfect  afferent 
information,  which  is  all  that  remains  to  him,  and  to  create  from  it  a 
new  set  of  automatisms  to  replace  those  wdiich  now  functionate  in  so 
disorderly  a  fashion  as  to  create  ataxia.  But  when  resolution  occurs  in 
the  inflammatory  focus  surrounding  peripheral  efferent  fibers,  the  func- 
tional efficiency  of  the  diseased  nerves  may  be  resumed,  even  though 
destruction  of  the  nerve  fibers  has  been  complete.  The  reason  is 
that  the  degeneration  of  an  efferent  neuron  attacked  while  travers- 
ing the  meninges  is  entirely  peripheral;  and,  as  we  know,  periphend 
neurons  can  regenerate  completely  and  resume  their  accustomed 
path  as  long  as  there  is  no  mechanical  interruption  in  the  course  of 
the  growing  fiber.  A  granulomatous  cicatrix  sometimes  furnishes 
this  obstacle,  and  then  the  loss  of  function  is  permanent,  as  in  the 
present  case. 

Othp:r  Causes  of  Neural  Syphilis,  not  Tabetic  Intoxi- 
CATIVE.  As  regards  the  genesis  in  anterior  radiculitis  of  the  muscu- 
lar atrophies  of  tabetics,  some  recent  pathological  examinations  have 

^  See  case  of  Sicard  et  Roussy  (Rev.  de  neur.,  1904),  in  wliich  deatli  occurred  from  acute 
meningitis  seven  months  after  tlie  chancre,  and  post  mortem  intense  subarachnoid  infil- 
tration, periarteritis,  and  endarteritis  obliterans  were  found. 

^'  Ballet  and  Barb.,  Uev.  neur.,  1908. 

2-  See  author's  article  in  Med.  Rec,  January  29,  1910.,  and  Vincent,  loc.  cit. 
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been  used  as  arguments  against  the  conceptions  here  presented,  and 
in  support  of  the  dystrophic  explanation  of  tabes  dorsalis.  Such, 
for  example,  are  the  cases  of  polyomyelitis  anterieur  chronique  in 
svphilitics  of  Pierre  Marie,  Jr.,^^  and  of  S.  A.  K.  Wilson,'^  which 
their  authors  attribute  to  a  slow  intoxication  of  the  neurons,  for, 
in  "Wilson's  cases,  he  did  not  believe  that  the  vascular  changes  were 
sufficient  to  account  for  the  destruction  of  the  anterior  horn  cells 
which  he  found.  Leri's'^  observations  on  the  same  disease  showed 
how  often  syphilis  had  been  an  antecedent;  but,  when  it  is  remem- 
bered that  there  was  a  meningitis  in  all  of  Nageotte's  cases,  and 
that  there  was  no  disease  of  the  gray  matter  in  them,  it  is  not  difficult 
to  see  that  ]Marie  and  "Wilson  are  dealing  with  quite  a  different 
condition,  which,  though  a  chronic  syphilitic  one,  may  be  of  the 
same  kind  as  the  more  acute  and  grave  syphilitic  intoxications 
revealed  by  the  cases  of  Preobraschensky,-**  in  which  death  rapidly 
ensued,  and  post  mortem  no  scleroses  nor  degeneration  was 
found,  but  merely  atrophy  of  the  anterior  horn  and  roots  near  the 
cord,  along  with  infiltration  of  the  vessels. 

The  case  of  Crouzon  and  Villaret,"  too,  was  believed  to  be  intox- 
icative,  as,  after  some  months  of  meningomyelitic  sciatica,  an 
acutely  ingravescent  ascending  paralysis  caused  death  in  eight 
days  in  a  man  of  forty-two.  Again,  in  an  ape,  which  died  seven 
months  after  inoculation  with  Treponema  pallidum,  having  been 
blind  and  ataxic  for  a  month,  Schroeder®  found,  post  mortem,  no 
round-cell  infiltration,  although  the  myelin  of  the  optic  nerve  was 
entirely  replaced  by  granules,  and  there  was  intense  degeneration 
of  the  posterior  columns.  The  ape's  pupils  had  not  ceased  to  react 
to  light,  and  the  tendon  jerks  had  been  exaggerated ;  Schroeder  did 
not  regard  it  as  a  case  of  true  tabes,  but  of  an  acute  intoxication. 
The  role  of  the  syphilitic  vascular  diseases  in  producing  sclerosis  of 
the  spinal  cord  must  not  be  forgotten  either.  Tabetics  are  no  more 
immune  to  vascular  disease  of  the  spinal  cord  than  other  svphilitics. 
This  is  only  in  harmony  with  the  frequency  with  which  tabes  and 
aortic  disease  occur  together,  as  Babinski'®  pointed  out  long  ago. 

Vascular  Changes.  But  there  is  another  factor  in  the  })roduction 
of  the  sclerosis  of  the  cord  sometimes  foiuid  in  tabetics  in  addition  to 
the  pseudosclerosed  appearance  of  the  posterior  columns  produced 
by  the  secondary  degeneration  ensuing  upon  radiculitis.  I  refer  to 
the  perivascuhir  infiltrations  in  the  septa,  extending  into  the  cord 
from  the  inflamed  |)ia  mater,  which  have  been  described  l\v  Bently,^" 
Paviot,'"  and  Schroeder.''-    The  latter  found  them  in  the  brain  stem 

«  Rev.  neurol..   I»()9.  "  Review  of  NeurolofO'  and  Psyohiatry,  1909. 

"  Rev.  neurol.,  H»()7.  =»  Neurol.  Cenfnilbl.,  1908. 

«  Revicwof  Neurology niidPsychi.ilry.  1908.     »  Arch.  f.  Psych.,  1908. 

"  Hev.  neurol.  *"  See  Beutler,  Tlx^se  de  Lyon,  Ofi, 

"  Soc.  de  M(Sd.  des  H6p.  de  Lyon,  190.-). 

"  Centrall)!.  f,  Nervenkrankhoiten  u.  INycliiai,  1907. 
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and  optic  nerve  as  well,  though  not  in  the  cortex  of  the  five  cases  he 
examined  and  they  did  not  occur  in  alcoholic  pseudotabes.  It  is 
the  same  trabecular  infiltration  which  is  found  in  the  cortex  of 
paretics  (Alzheimer^'),  but  in  tabes  it  is  relatively  rare,  even  though 
the  pia  is  always  thickened  (Spiller^). 

I  have  thought  it  right  to  mention  these  exceptional  cases,  so  that 
the  main  issue  should  not  be  confused  by  a  consideration  of  cases 
complicated  by  lesions  of  which  the  genesis  differs  so  markedly 
from  those  of  true  tabes  dorsalis.  In  this  way  the  uninformed  will 
not  be  deceived  by  criticisms  of  the  radicular  genesis  of  tabes ;  for 
they  will  know  that  criticisms  of  the  nature  indicated  are  founded 
upon  epiphenomena  which  may  occur  in  any  syphilitic;  although 
they  could  not  be  adduced  with  regard  to  the  case  here  cited,  yet 
they  might  be  so  adduced  regarding  some  future  case  in  which  the 
cranial  ner^^e  paralysis  of  a  tabetic  was  due  to  toxemia,  arteritis,  or 
nuclear  disease.  This  would  not  be  a  cranial  nerve  tabes,  for  that 
disease,  like  the  spinal  tabes  itself,  is  always  due  to  the  transverse 
radiculitis  of  Nageotte,  whether  this  affects  the  sensory  or  the  motor 
roots. 


ACUTE  PULMONARY  (EDEMA  AS  A  TERMINAL  EVENT  IN 
CERTAIN   FORMS   OF  EPILEPSY. 

By  a.  p.  Ohlmacher,  M.D., 

OF   DETROIT,    MICHIGAN. 

At  the  time  the  observations  now  to  be  narrated  were  made,  that 
is,  during  the  period  of  my  active  connection  with  the  Ohio  Hospital 
for  Epileptics,  from  1897  to  1905,  and  my  then  close  touch  with  the 
literature  of  epilepsy,  I  could  find  no  record  to  indicate  that 
the  syndrome,  acute  pulmonary  oedema,  epileptic  seizures,  status 
epilepticus,  and  sudden  death  in  epileptics  had  been  recognized. 
My  purpose  was  to  make  it  the  subject  of  a  special  report,  and 
brief  mention  of  the  matter  was  made  in  several  communications* 
of  that  period  dealing  more  or  less  fully  with  the  question  of  status 
lymphaticus  and  its  relation  to  epilepsy.^  So  far  as  I  have  been 
able  to  determine,  it  has  received  no  general  recognition  to  the 
present  time.  I  wish,  then,  to  invite  attention  to  the  subject  of 
acute  oedema  of  the  lungs  as  a  terminal  event  in  certain  forms  of 

^  Ein  Beitrag  zur  Histopath.  d.  Tabes  Dorsalis,  1905,  etc. 

^  Philadelphia  Neurological  Society,  1908. 

'  See  A  Con.'iideration  of  the  Neuroses  of  Status  Lymphaticus,  .lourna]  of  the  Amer- 
ican Medical  Association.  February  13.  1904;  and  the  article  Status  Lymphaticus, 
Reference  Handbook  of  the  Medical  Soiences,  p.  453. 

2  See  especially  the  Bulletin  of  the  Ohio  Hospital  for  Kpileptics,  1898,  vol.  i,  No.  1; 
1898,  vol.  i.  Nos.  2  and^S;  1904,  vol.  ii,  No.  1. 
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epilepsy,  and  by  the  phrase  "certain  forms"  to  refer  especially  to 
that  type  of  epilepsy  in  which  status  lymphaticus  is  found  in  morbid 
anatomical  association. 

Acute  oedema  of  the  lungs,  even  apart  from  any  relation  to  epi- 
lepsy, is  an  uncommonly  discussed  clinical  event,  as  one  may  judge 
from  a  recent  excellent  review  by  Riesman^  who  notes  that  little  or 
no  mention  of  it  is  made  in  the  standard  treatises  on  the  practice 
of  medicine.  Besides  carefully  compiling  the  literature  on  the  sub- 
ject, Riesman  describes  the  history  of  six  personally  observed  cases 
of  acute  pulmonary  oedema,  but  nowhere  in  his  study  does  he  men- 
tion its  association  with  epilepsy,  nor  with  status  lymphaticus.  In 
Geysen's  thorough  thesis^  devoted  to  sudden  death  in  epileptics,  no 
allusion  is  made  to  fatal  pulmonary  oedema  nor  to  status  lymphaticus. 

The  acute  serous  inundation  of  the  lungs  has  been  observed  in 
epileptics  under  several  types — as  accompanying  a  single  major  fit 
with  death  soon  succeeding;  after  a  single  attack  with  coma,  and 
death  in  a  longer  interval;  after  a  series  of  fits  not  reaching  status 
epilepticus;  and  as  hastening  status  epilepticus  to  a  lethal  termina- 
tion. There  is  also  evidence,  so  far  as  postmortem  observations  go, 
that  some  of  the  not  uncommon  nocturnal  fatalities  among  epilep- 
tics (the  "found-dead-in-bed"  class  of  institutional  records)  in 
reality  are  instances  of  acute  pulmonary  oedema  after  one  or  more 
epileptic  attacks,  rather  than  of  mechanical  asphyxia  by  bedclothing 
or  otherwise,  as  is  commonly  believed. 

To  illustrate  the  variations  just  alluded  to,  typical  cases  have 
been  selected  from  my  notes,  and  will  be  described  as  concisely 
as  possible. 

Case  I. — The  first  patient  was  Jenny  G.,  who  was  admitted  to 
the  Ohio  Hospital  for  Epileptics  in  1896,  in  her  nineteenth  year  of 
age.  Both  grand  mal  and  petit  mal  had  existed  since  her  seven- 
teenth year.  There  were  sekloni  more  than  one  or  two  epileptic 
crises  during  a  period  of  twenty-foiu"  hours;  but  a  month  rarely 
passed  without  at  least  one  major  attack.  She  was  sane,  and  above 
the  average  epileptic  inmate  in  intelligence,  and  her  general  health 
was  good. 

The  woman  had  been  in  her  usual  health  Ajn-il  S,  1890;  that 
evening  she  was  in  a  cheerful  mooel,  and  spent  some  time  in  the 
attendant's  room  with  several  other  inmates.  At  8  p.m.  she  retired, 
and  in  half  an  hour  had  a  severe  major  e])ileptic  attack.  Frothy, 
reddish  mucus  issued  from  her  mouth  during  the  convulsion  and 
reappeared  as  it  was  wi])ed  away.  A  comatose  condition  succeeded 
the  clonic  convulsions.  She  was  seen  bv  the  jihysician  shortly  after 
the  (it  began,  and  was  then  lying  on  her  back;   the  loud,  stertorous 

'  AciitP  I'liluioimry  (Tliloriia,  with  Spocial  lU'fiMoin'o  Id  a  l{ornrreiit  Foriii.  Ameh.  .lorn. 
Mkd.  Sci..  .luiHiiiiy,   1907. 

*  I)e  la  mort,  iiiopim'-e  ou  rapirle  clioii;  lc>  cpilcpticnies.  Thrse  No.  1114.  FaculllS  de 
Mddecinc  ct  de  Phuriniicic  de  Lyon,  1895. 
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breathing  with  occasional  attempts  at  coughing  could  be  heard 
across  the  large  dormitory;  a  thin,  foamy  fluid  escaped  from  the 
mouth  and  nose;  at  times  this  fluid  was  pinkish,  and  when  the 
woman  was  turned  on  her  side  a  gush  amounting  to  about  two 
ounces  would  follow.  After  several  of  these  passive  movements  it 
was  found  that  they  only  further  embarrassed  breathing,  and  she 
was  allowed  to  lie  on  her  back.  There  was  no  cessation  to  the 
appearance  of  the  foam  and  the  occasional  gushes  of  fluid.  The  res- 
pirations during  this  period  were  sixteen  to  twenty  a  minute,  and 
coarse  rales  were  plainly  audible  at  a  distance  from  the  chest.  The 
skin  was  cold  and  clammy ;  the  pulse  of  good  volume  and  only 
moderately  accelerated.  Toward  the  end  breathing  became  as 
short  gasps,  and  the  pulse  rapid  and  weak.  Death  took  place  at 
10  P.M.,  one  and  one-half  hours  after  the  single  epileptic  attack. 

Autopsy.  The  morbid  anatomical  findings  of  chief  interest  relate 
to  the  lungs  and  the  anomalies  of  status  lymphaticus.  A  pro- 
nounced diffuse  oedema  of  the  lungs  was  indicated  before  the 
removal  of  these  viscera  by  the  escape  of  voluminous  gushes  of  thin, 
frothy  fluid  whenever  the  corpse  was  moved,  and  after  their  removal 
by  a  very  heavy,  boggy,  waterlogged  state,  the  free  flow  of  bubbly 
serum  when  they  were  incised,  and  the  weight  (1S20  grams)  of  both 
lungs.  The  thymus  was  large,  fleshy,  reached  the  level  of  the 
second  rib,  the  seat  of  numerous  punctate  hemorrhages,  1  cm.  in 
thickness,  weighed  30  grams,  and  made  up  of  closely  set  adenoid 
follicles.  There  was  moderate  enlargement  of  the  superficial 
regional  lymph  glands,  while  those  of  the  peritoneal  cavity  were 
generally  large,  soft,  and  pinkish  in  hue.  The  solitary  follicles  of 
the  stomach  and  intestines  were  prominent,  and  so  were  Peyer's 
patches.  The  spleen  was  large  (340  grams),  but  its  follicles  were 
not  strikingly  prominent.  The  thyroid  was  soft,  pale,  and  about 
one-third  larger  than  normal.  There  were  no  other  visceral  morl^d 
changes. 

Case  II. — Frank  S.,  aged  twenty-two  years,  was  a  victim  of 
grand  mal  and  beginning  epileptic  dementia.  He  was  subject  to 
periodic  major  attacks  of  much  severity.  The  evening  of  March  8, 
1899,  he  had  returned  to  his  cottage  after  partaking  of  a  hearty 
supper  in  the  central  dining  room,  seemingly  in  his  usual  general 
good  health.  While  standing  in  the  main  room  with  some  com- 
panions he  was  suddenly  seized  with  a  fit  and  fell  backward,  forcibly 
striking  his  head  on  the  floor.  It  was  noticed  at  once  that  he  had 
not  breathed  properly  after  the  convulsive  phase  of  the  attack 
ceased,  and  when  the  physician  reached  the  scene  he  found  a  condi- 
tion of  urgent  dyspnoea,  with  frothy  fluid  escaping  from  the  mouth. 
The  coma  continued,  breathing  became  more  lal^ored,  and  in  twenty 
minutes  after  the  epileptic  attack  the  patient  expired. 

Autopsy.  As  disclosed  by  the  postmortem  examination,  a  right- 
sided  subdural  hematoma  with  a  bulk  of  50  c.c,  without  demon- 
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strable  fracture  of  the  bone  or  rupture  of  meningeal  bloodvessels, 
had  resulted  from  the  fall.  Foamy,  blood-stained  fluid  covered  the 
lips,  cheeks,  and  nostrils,  and  when  pressure  was  applied  to  the 
chest  this  fluid  freely  gushed  from  the  mouth  and  nose.  The  lungs 
distended  the  pleural  cavities,  were  boggy,  and  exuded  bloody, 
frothy  fluid  during  their  manipulation,  both  before  and  after  incision. 
A  diffuse,  reddish,  oedematous  infiltration  appeared  on  section,  the 
extent  of  which  can  be  judged  by  the  combined  weight  (2170  grams) 
of  the  freshly  removed  lungs.  The  thymus  was  quite  large,  bilobed, 
reddish  in  color,  and  of  compact  adenoid  tissue;  the  tonsils  were 
large,  projecting  so  as  almost  to  touch  in  the  middle  line.  The 
superficial,  bronchial,  and  mesenteric  lymph  glands  were  larger  than 
ordinary.  The  spleen  weighed  290  grams,  and  its  follicles  were 
large  and  prominent  in  the  red  pulp.  The  lymphoid  follicles  of  the 
whole  digestive  tract  were  very  prominent. 

Case  III. — James  B.  was  twenty-seven  years  old  when  death 
occurred.  His  grand  mal  began  when  fourteen  or  fifteen  years  of 
age;  gradual  dementia  supervened,  with  periods  of  religious  mania, 
between  which  the  man  was  a  quiet,  mild,  and  tractable  patient. 
There  was  no  unusual  preliminary  to  the  several  fits  that  resulted 
fatally.  The  patient  had  retired  for  the  night,  July  5,  19C0,  as  well 
as  usual.  He  had  several  epileptic  seizures  before  midnight,  but  as 
nocturnal  attacks  were  not  uncommon  with  him,  the  night  attendant 
felt  no  alarm.  At  about  3  a.m.  he  had  a  severe  general  convulsion, 
and  his  breathing  was  so  diflBcult  and  peculiar  that  the  attendant 
sent  for  the  physician,  upon  whose  arrival  breathing  became  easier, 
though  coarse  rales  could  be  heard  from  both  lungs.  The  pulse  was 
good  at  this  moment.  As  the  attendant  and  physician  looked  on, 
another  hard  fit  occurred,  with  foamy  fluid  gushing  from  the  mouth, 
and  in  this  condition  breathing  quickly  ceased  and  life  was  extinct. 

Autopsy.  Thin,  frothy,  blood-stained  fluid  escaped  from  the 
mouth  whenever  the  body  was  moved.  Both  lungs  were  volumi- 
nous, adherent  behind  and  laterally;  oedematous  fluid  escaped  from 
the  incisions.  They  weighed  1050  grams.  The  tlmnus  was  thick, 
fleshy,  with  solid  thymic  adenoid  follicles,  and  beset  with  hemor- 
rhagic foci.  The  other  features  of  status  lymphaticus  were  enlarged 
and  prominent  intestinal  and  splenic  follicles. 

Case  IV. — Effie  P.,  aged  20  years,  sane;  occasional  grand  mal; 
had  been  debilitated  for  some  time.  During  the  night  of  March  3, 
1901,  she  had  four  severe  fits;  for  the  three  succeeding  days  she 
acted  queerly,  was  confused,  but  went  to  meals  regularly.  The  next 
day  a  distinctly  disturbed  state  set  in,  with  constant  incoherent 
talk,  efi'orts  to  remove  clothing  and  a  generally  dazed  condition — 
epileptic  mania.  Sleep  was  induced  that  night  by  large  doses  of 
paraldehyde,  and  the  following  day  a  quiet,  taciturn,  sullen  mental 
state  developed.  The  patient  went  to  her  dinner  and  ate  a  moderate 
meal,  l)ut  at  2.  p.m.  the  fits  again  began,  and  by  7  p.m.  her  temper- 
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ature  was  98°,  pulse  130,  respirations  42;  the  woman  was  uncon- 
scious, lips  cyanotic,  and  gurgling  rales  could  be  heard  to  emphasize 
the  labored  breathing.  At  this  hour  three  attacks  were  noted  by  the 
physician,  and  after  each  one  considerable  frothy  fluid  issued  from 
the  mouth.  The  gurgling  continued,  with  frothing  at  the  mouth; 
two  more  fits  were  recorded  before  1.30  a.m.,  when  death  occurred. 

Autopsy.  The  findings  were  essentially  as  have  been  described 
in  the  preceding  cases.  The  lungs  were  free  in  the  pleural  cavity, 
boggy  and  oedematous,  and  weighed  1230  grams.  The  anatomical 
features  of  status  lymphaticus  corresponded  to  those  already 
described. 

Case  V. — Arthur  A.,  aged  twenty-five  years,  a  victim  of  grand 
mal  and  epileptic  dementia,  began  to  decline.  Thinking  the  con- 
dition due  to  bromism,  the  drug  was  suspended.  The  epileptic 
attacks  at  once  became  more  frequent,  from  three  to  five  each  day. 
About  four  weeks  after  discontinuing  the  bromides,  a  series  of  grand 
mal  began  toward  the  morning  of  March  11,  1901;  by  10  a.m. 
there  had  been  fifteen  attacks.  Bromides  were  pushed  without 
avail.  At  11  a.m.  consciousness  was  lost  and  a  temperature  of  102° 
was  noted;  fits  occurred  every  fifteen  to  thirty  minutes  until  5  p.m., 
when  death  ensued  in  the  midst  of  a  general  severe  convulsion 
which  terminated  the  status  epilepticus.  Marked  dyspnoea  had 
been  noted  about  half  an  hour  before  the  end. 

Autopsy.  A  moderate  cedema  of  the  lungs  was  disclosed,  together 
with  a  picture  characteristic  of  status  lymphaticus. 

So  much  for  this  hurried  review,  in  which  I  have  endeavored,  by 
citing  the  salient  clinical  and  pathological  points  in  five  typical 
cases,  to  illustrate  my  thesis.  In  passing  let  it  be  understood  that 
the  thorough  investigation  at  autopsy  precluded  the  existence  of 
renal,  cardiac,  or  cerebral  disease  as  explaining  the  causation  of  the 
pulmonary  oedema;  and  further,  that  in  each  case  a  negative  result 
followed  the  search  for  foreign  bodies  in  the  air-passages,  which 
might  have  induced  a  mechanical  suffocation. 

As  to  the  relative  frequency  of  pulmonary  oedema  in  epileptics, 
the  following  statistics  from  the  records  of  the  Ohio  Hospital  for 
Epileptics  will  bear  witness.  In  the  years  1903,  1904,  and  1905 
there  were  a  total  of  203  deaths;  of  these,  41  followed  a  single  epi- 
leptic attack,  or  were  otherwise  sudden,  as  for  example,  nocturnal 
fatalities,  in  which  the  individual  was  found  dead  in  bed.  In  this 
group  of  41,  oedema  of  the  lungs  was  noted,  either  as  a  terminal 
clinical  event,  or  was  verified  at  autopsy  in  13  cases.  Again,  in  the 
period  above  mentioned  41  patients  succumbed  to  status  epilepticus, 
and  among  these  oedema  of  the  lungs  was  noted  in  15  cases.  That 
the  syndrome,  acute  oedema  of  the  lungs  and  epileptic  attacks  is  truly 
a  "terminal  event"  seems  evident  from  the  foregoing  recital. 

The  full  significance  of  acute  pulmonary  oedema  in  epilepsy  is  at 
most  conjectural,  but  with  what  my  studies  have  disclosed  as  to  the 
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existence  of  status  lymphaticus  in  these  cases,  we  can  suggestively 
recall  the  fact,  repeatedly  emphasized  by  those  who  have  occupied 
themselves  with  that  peculiar  morbid  condition,  viz.,  that  a  tendency 
to  sudden  and  usually  fatal  oedema — as  of  the  larynx,  lungs  or 
brain — is  one  of  the  outstanding  peculiarities  of  the  victims  of  the 
lymphatic  constitution.  Accordingly,  the  observations  here  recorded 
should  tend  in  two  directions — to  emphasize  the  importance  of 
acute  oedema  of  the  lungs  as  a  concurrence  in  epilepsy,  and  further 
to  illustrate  the  kinship  between  certain  types  of  epilepsy  and  status 
lymphaticus. 
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It  is  still  a  current  practice,  especially  among  medical  men,  to 
look  upon  the  proximate  analysis  of  a  food  material  as  an  adequate 
index  of  its  nutritive  value.  In  certain  cases  the  data  thus  gained 
may  be  depended  upon  to  give  reliable  information  regarding  food 
values;  in  others,  however,  the  chemical  statistics  derived  from  the 
more  familiar  analytical  procedures  can  become  quite  misleading. 
The  explanation  of  this  lies  in  the  fact  that  much  of  the  information 
furnished  by  the  analyst  is  indirect  in  character.  Protein  is  estimated 
on  the  basis  of  nitrogen  content.  This  method  may  lead  to  erroneous 
conclusions  in  the  case  of  plant  products  in  particular,  in  which  a 
diversity  of  nitrogenous  constituents  other  than  proteins  are  fre- 
quently present.  The  ether  extract  is  designated  as  fats,  although 
it  is  known  frequently  to  contain  lipoids,  notably  phosphatitles, 
the  real  nutritive  value  of  which  is  uncertain.  The  carbohydrates 
are  not  infrequently  estimated  by  difference — a  method  which  not 
only  is  subject  to  inherent  error,  but  also  fails  to  give  any  indication 
of  the  specific  character  of  the  substances  represented. 

An  illustration  of  the  illusory  character  of  such  analyses  is  afforded 
by  the  investigations  of  one  of  us  upon  mushrooms.  These  are 
highly  prized  in  certain  C|uarters  because  of  a  supposed  richness  in 
protein  which  is  attested  by  a  considerable  content  of  nitrogen. 
Experimental  studies  have  shown,  however,  that  the  latter  is  present 
in  indigestible  form,  in  part  as  nitrogenous  celluloses;  any  represen- 
tations of  composition  made  on  (he  basis  of  such  analytical  deter- 
minations as  liave  just  been  reviewed  are  obvionsly  misleading. 


MENDEL,   SWARTZ:   THE   UTILIZATION   OF  CARBOHYDRATES     423 

Turning  to  the  most  abundant  nutrient  group  in  the  dietary, 
there  are  additional  reasons  why  even  an  accurate  identification  of 
the  carbohydrate  nature  of  a  food  component  is  no  guarantee  of 
its  nutritive  value.  Aside  from  the  fact  that  ofttimes  the  individual 
nutrients  are  presented  in  the  naturally  occurring  foods  in  a  form 
which  renders  their  alimentary  utilization  difficult  on  mechanical 
or  physical  grounds,  nmnerous  carbohydrates  are  j)er  se  indigestible. 
In  the  case  of  cellulose  this  has  been  distinctly  appreciated.  It 
has  been  one  of  the  contributions  of  the  more  recent  physiological 
investigations  to  emphasize,  (1)  the  need  of  digestion  of  foodstuffs 
prior  to  their  utilization,  and  (2)  the  specific  action  of  enzymes 
in  virtue  of  which  they  are  selective,  as  it  were,  toward  certain 
substrates.  An  illustration  of  these  facts  may  be  taken  from  the 
behavior  of  the  different  sugars.  Cane  sugar,  for  example,  is  not 
utilized  by  the  organism  unless  it  is  inverted  to  the  six-carbon  sugars, 
dextrose  and  levulose.  Since  the  alimentary  tract  is  the  only  part 
of  the  body  equipped  to  carry  out  this  reaction,  cane  sugar  is  not 
readily  utilized  unless  it  is  introduced  enterally  in  the  body.  The 
specificity  of  the  inverting  enzymes  is  exemplified  in  the  observations 
that  not  all  disaccharide  sugars  are  inverted,  that  is,  digested,  with 
equal  ease  by  the  digestive  secretions;  and  in  certain  species  of 
animals,  or  at  definite  stages  of  development,  one  or  the  other  of  the 
characteristic  inverting  enzymes  may  be  wanting.  One  of  us  has 
shown  this  to  be  the  case  in  the  equipment  of  alimentary  enzymes 
in  the  embryo  as  contrasted  with  later  stages  of  growth.  The  fact 
that  the  saliva  of  certain  animals,  the  dog  and  cat  for  example,  is 
devoid  of  amylolytic  power  is  likewise  suggestive  in  this  connection. 

At  various  times  attention  has  been  directed  to  the  introduction 
into  wider  use  of  a  great  variety  of  food  products  rich  in  carbo- 
hydrates, which  differ  especially  from  the  more  familiar  types  in 
containing  in  place  of  starches  and  sugars  a  diversity  of  less  common 
carbohydrates,  such  as  polysaccharides  of  galactose,  mannose, 
pentose,  methyl  pentose,  dextrose,  etc.  These  are  widely  distributed 
in  plants  and  have  been  heralded  as  suitable  food  preparations 
under  varied  circumstances  of  choice  or  necessity.  Remembering 
that  when  a  foreign  carbohydrate  succeeds  in  entering  the  organism 
proper  there  is  no  guarantee  of  its  being  retained  for  nutritive 
functions  unless  it  has  been  digested  and  is  presented  in  the  form 
of  a  six-carbon  sugar,  it  becomes  necessary  to  apply  the  direct 
test  of  availability  in  the  organism  itself.  Despite  their  absorp- 
tion, glycogen,  dextrin,  starch,  cane  sugar,  lactose,  inulin,  may  all 
escape  unchanged  from  the  body  unless  they  undergo  preliminary 
digestion.  When  the  actual  utilization  of  such  carbohydrates  is 
determined  by  feeding  trials,  all  the  possible  digestive  agencies — 
enzymes  and  alimentary  microorganisms— are  given  an  opportunity 
to  contribute  toward  the  appropriate  preparation  of  the  food  for 
assimilation,. 
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The  fate  of  a  number  of  the  carbohydrates  and  products  contain- 
ing them  is  already  known.  The  starches  and  common  sugars 
disappear  ahnost  completely  from  the  alimentary  tract  in  man, 
so  that  their  "coefficient  of  availability"  is  very  high.  It  has  been 
shown  that  inulin,  on  the  contrary,  is  not  converted  into  sugar  by 
saliva,  pancreatic  or  intestinal  extracts,  although  specific  inulases 
are  found  in  vegetable  forms.  Inulin  can  be  converted  into  levulose 
by  the  free  mineral  acid  of  the  gastric  juice;  and  herein  seems  to 
lie  its  most  effective  opportunity  for  conversion  to  sugar  in  the  ali- 
mentary tract.  Obviously  the  recommendations  for  the  dietetic 
use  of  Jerusalem  artichokes  or  topinambur,  rich  in  inulin,  need 
to  be  subjected  to  experimental  test.  Such  investigations  as  have 
been  made  speak  against  the  value  of  these  foods,  despite  the  readi- 
ness with  which  they  yield  levulose  in  the  laboratory.  The  favor- 
able reports  have  emanated  from  observations  on  diabetic  patients 
in  whom  ingestion  of  inulin  has  not  induced  any  corresponding 
output  of  sugar.  The  error  of  interpretation,  when  the  loss  of  the 
ingested  carbohydrate  among  the  undigested  food  residues  in  the 
feces  is  not  taken  into  account,  is  obvious. 

In  another  place  one  of  us^  has  considered  in  greater  detail  some  of 
the  suggestions  which  have  been  made  from  time  to  time,  and  some 
of  the  current  practices  in  regard  to  a  diversity  of  unexamined  carbo- 
hydrate-yielding foods.  The  algse,  fungi,  lichens,  and  tree  barks, 
as  well  as  certain  roots  and  tubers,  are  included  among  these.  The 
United  States  Bureau  of  Fisheries  has  publicly  urged  that  the  large 
number  of  algse  "susceptible  of  being  prepared  as  palatable  and 
wholesome  foods"  should  be  given  a  thorough  trial.  Many  of 
the  genera  of  "sea  weeds"  widely  used  for  food  purposes  in  Japan 
and  Hawaii  are  abundant  on  our  coasts.  We  need  only  mention 
more  familiar  names,  such  as  Iceland  moss,  Irish  moss,  dulse,  laver, 
murlins,  vegetable  gelatin  (agar-agar),  salep,  Hawaiian  "limu,"  and 
Japanese  "nori,"  to  indicate  the  character  of  the  materials  referred 
to.  For  several  years  they  have  formed  the  subject  of  nutrition 
investigations  in  this  laboratory.  In  the  present  communication  the 
results  of  studies  by  Dr.  Swartz  on  a  series  of  typical  products 
actually  used  in  certain  quarters  will  be  reported  briefly.  A  more 
detailed  account  with  the  protocols  will  i)e  pul)lishe(l  elsewhere. 

In  one  group  of  experiments  the  various  products  have  been 
added  to  the  diet  of  man  and  animals  (dogs)  and  the  utilization 
determined  by  a  chemical  examination  of  the  feces.  In  every  case, 
the  behavior  of  the  various  carbohydrates  toward  enzymes  (human 
saliva,  malt  and  "taka"  diastases,  dog's  pancreatic  juice  or  pig's 
pancreatic  extract,  extracts  of  dog's  intestines  and  pig's  stomach), 
and  typical  bacteria  (mixtures  of  soil  and  fecal  bacteria.  pureculture.s 
of   Bacillus    coli,   and   other   aerobes   commonly  occurring  in   the 

'  Mendel,    Zentr.-ilM.-itt   f.   StofTworlisol,    1908,    Nn.    17;   Tnins.    Amor.    O.'i.stro-enternlrvKir.-*! 
Soriety,  1908. 
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alimentary  tract,  and  of  putrefactive  anaerobes)  has  been  investi- 
gated. The  fate  of  the  constituent  carbohydrates  when  they  are 
introduced  into  dogs  parenterally — with  avoidance  of  the  alimentary 
tract — has  also  been  considered. 

The  food  materials  were  derived  largely  from  marine  algae,  and 
included,  besides  the  familiar  dulse  and  Irish  moss  of  our  own 
markets,  a  number  of  species  popular  in  the  Hawaiian  Islands. 
These  were  obtained  through  the  kindness  of  INIiss  ISIinnie  Reed, 
science  teacher  in  the  Kamehameha  Manual  Training  School, 
Honolulu.  P^or  experimental  purposes,  water  extracts  were  made 
whenever  possible,  and  seaweeds  which  yielded  no  soluble  carbo- 
hydrates in  this  way  were  ground  in  toto,  and  cooked  before  feeding. 
For  convenience,  these  preparations  may  be  grouped,  according 
to  their  chief  carbohydrate  constituents,  as  follows: 

Pentosans:  Dulse  {Rhodymenia  palmata),  and  the  Hawaiian 
algse,  limu  lipoa  (Haliseris  pardalis),  limu  eleele  (Etiteroniorpha 
intestinalis),  linui  pahapaha  (Ulva  lactuca). 

Galactans:  Irish  moss  (Chondrus  crispus)  and  the  Hawaiian 
algae,  limu  manauea  (Gracilaria  cor  ono  pi  folia),  linui  huna  {Hypnora 
nidifica),  limu  akiaki  (Ahnfeldtia  concinna),  limu  naualoli  (^Gymno- 
gongrus),  and  limu  kohu  (^Asparagopsis  sanfordianu). 

Mannan:     Salep. 

Levidan:  Sinistrin,  from  the  bulbs  of  Scilla  maritima,  known 
as  squills. 

The  marine  algae  named  above  consist  chiefly  of  pentosans  and 
galactans,  the  former  being  largely  insoluble  in  water;  the  latter, 
soluble,  and  gelatinous  in  character  like  agar-agar. 

The  resistance  to  digestive  enzymes  in  experiments  in  vitro, 
was  very  marked;  ordinary  diastatic  enzymes  were  uniformly  in- 
effective. AYith  artificial  gastric  juice  and  "  taka  "  diastase,  twenty- 
four  hours'  digestion  resulted  in  slight  hydrolysis  in  a  few  instances, 
but  control  experiments  with  0.2  per  cent,  hydrochloric  acid  indi- 
cated that  digestion  with  gastric  juice  was  due  to  the  acid  present 
rather  than  the  action  of  any  enzymes. 

Bacteriological  investigations  showed  that  the  carbohydrates 
under  consideration  are  not  readily  attacked  by  microorganisms, 
but  differ  greatly  in  their  ultimate  powers  of  resistance.  The 
galactan-containing  Irish  moss  remained  unaltered,  even  after  a 
month's  subjection  to  various  species  of  bacteria;  on  the  other  hand, 
the  levulan,  sinistrin,  and  the  mannan  of  salep  were  in  part  con- 
verted to  reducing  sugar  by  similar  treatment.  In  the  case  of 
the  soluble  pentosan  of  dulse,  no  hydrolysis  was  observed,  but  de- 
composition gradually  took  place.  In  order  of  diminishing  re- 
sistance to  bacteria,  therefore,  these  hemicelluloses  may  be  said 
to  stand  thus:  galactans,  pentosans,  levulans,  mannans. 

These  same  typical  carbohydrates,  introduced  parenterally 
(subcutaneously    or    intraperitoneally)    into    dogs,    were    promptly 
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excreted  through  the  kidneys  and  recovered  in  the  urine  apparently 
unahered,  precisely  as  previous  experience  with  undigested  carl)o- 
hydrates  would  lead  us  to  expect.  In  our  feeding  experiments 
the  percentage  of  carbohydrate  recovered  in  the  feces  bears  a  striking 
relation  to  the  degree  of  resistance  exhibited  toward  bacterial 
action,  expecially  in  the  trials  with  human  subjects.  This  is  hardly 
surprising,  in  view  of  the  demonstrated  inability  of  the  digestive 
enzymes  to  hydrolyze  these  preparations  in  vitro,  and  of  the  animal 
organism  to  utilize  them  without  intervention  of  the  alimentary 
tract.  The  galactans,  although  administered  in  the  form  of  attrac- 
tive and  palatable  blanc  mange  or  jellies,  in  moderate  quantities, 
showed  an  average  elimination  in  the  feces  of  about  75  per  cent., 
Irish  moss  proving  the  most  completely  indigestible  of  all  prepara- 
tions of  this  group.  On  the  other  hand,  the  mannan  from  salep  and 
the  pentosan  from  dulse  disappeared  almost  completely  from  the 
human  alimentary  tract.  Preparations  in  which  the  pentosans  were 
of  the  type  insoluble  in  water,  namely,  those  of  the  three  Hawaiian 
limu — lipoa,  eleele,  and  pahapaha — were  excreted  to  about  50  per 
cent,  unchanged.  The  utilization  was,  therefore,  greater  than  has 
been  obtained  in  similar  experiments  in  this  laboratory  with  a 
substance  of  the  dextran  group,  Cetraria  islcnidica,  of  which  over 
75  per  cent,  was  excreted.  These  results  warn  us  against  drawing 
sweeping  conclusions  as  to  the  digestibility  of  hemicelluloses  as 
a  class;  each  type  must  receive  special  consideration.  At  the  same 
time,  it  remains  to  be  shown,  by  means  of  respiration  experiments, 
to  what  extent  those  hemicelluloses  which  do  disappear  from  the 
alimentary  tract  in  large  measure  (as  the  mannan  of  salep)  are  a 
true  source  of  energy  for  the  organism,  and  to  what  extent  they  are 
simply  decomposed  by  bacteria  into  products  which  play  at  most 
an  insignificant  part  in  metabolism. 

It  is  impossible  to  attribute  much  nutritive  value  to  the  galactan 
extracts  so  highly  valued  as  demulcents  and  substitutes  for  animal 
gelatin,  when  75  per  cent,  may  be  promptly  excreted;  but  they  may 
have  a  useful  function  in  tiie  dietary  of  persons  witii  a  tendency  to 
constipation,  by  their  presence,  and  their  power  of  retaining  moist- 
ure, giving  desirable  bulk  and  texture  to  the  feces.  This  effect 
has  been  noticeable  in  several  experiments. 

There  is  a  further  possibility  that  those  carbohydrates  which  do 
ihsappear  in  large  measure  from  the  alimentary  tract  may  serve 
as  stimulants  to  intestinal  secretory  activity,  and  so  play  an  important 
nMe.  An  increase  in  the  bulk  of  the  feces  was  noticeable  in  certain 
experiments  in  which  the  carbohydrate  had  almost  entirely  dis- 
appeared (inring  its  stay  in  the  alimentary  tract.  IMany  of  these 
modern  ])rodMcts  may  (k'serve  a  place  in  the  dietary  in  health  or 
disease  as  food  accessories.  It  is  from  this  point  of  view,  rather 
than  because  of  their  repnted  nutrient  value,  that  they  should 
receive  notice  from  the  student  of  dietetics. 


KEVIE\YS. 


vSeverest  Anemias:  Their  Infective  Nature,  Diagnosis,  and 
Treatment.  By  William  Hunter,  M.D.,  F.R.C.P.  (Lond.), 
Physician  and  Lecturer  on  General  Pathology  and  ^Morbid 
Anatomy,  Charing  Cross  Hospital,  London.  Vol.  I;  pp.  220. 
London':  Macmillan  &  Co.,  Ltd.,  1909. 

Dr.  Hunter's  book  on  what  he  terms  Severest  Anemias  is  devoted 
to  an  exposition  of  his  well-known  and  somewhat  original  views 
regarding  what  is  commonly  spoken  of  as  pernicious  anemia;  the 
present  volume  is  limited  to  an  historical  preface  and  a  discussion 
of  the  etiology-,  nomenclature,  and  pathology  of  the  disease.  In 
brief,  Dr.  Hunter's  opinion  is  that  the  disease  is  a  well  characterized 
specific  infective  disease  of  hemolytic  nature  localized  in  the  alimen- 
tary tract;  that  in  its  etiology,  long-standing  sepsis,  oral  and  gastric, 
plays  an  essential  and  important  antecedant  and  concurrent  part; 
anemia  is  but  one  of  the  symptoms,  of  which  there  are  three  others 
— glossitic  and  gastro-intestinal,  hemolytic,  and  febrile  and  nervous 
— far  more  characteristic  and  due  not  to  the  anemia,  but  to  the 
infective  agencies  underlying  the  disease.  Disapproving  of  the 
term  pernicious,  he  separates  this  so-called  Addisonian  (primary 
cryptogenetic)  anemia,  a  specific  infective  disease,  sharply  from 
other  types  of  severe  or  pernicious  (Biermer'sj  anemia,  which  he 
believes  may  be  due  to  other  types  of  general  sepsis;  and  all  these 
types  characterized  as  infective  anemias,  he  differentiates  from  .so- 
called  non-infective  anemias — that  is,  chlorosis  and  all  tlie  ordinary 
posthemorrhagic  and  other  types  of  secondary  anemia. 

There  is  much  to  support  the  view  that  oral  and  gastro-intestinal 
derangement  is  a  part,  if  not  the  cause,  of  pernicious  anemia;  and 
from  analogy  and  other  facts  the  so-called  cryptogenetic  form  of 
the  disease  seems  to  be  hemolytic  in  nature.  Dr.  Hunter  brings  to 
the  support  of  his  main  thesis  all  available  data,  which  he  marshals 
well;  but  he  iterates  and  reiterates  a  good  deal — which  neither 
adds  to  the  attractiveness  of  the  discussion,  nor  lends  additional 
weight  to  the  opinions  so  frequently  expressed.  If  "pernicious" 
is  not  a  good  term,  assuredly  "severest"  is  not  better;  between 
"severe"  and  its  superlative,  "severest"  there  seems  little  choice; 
"severe"  certainly  does  not  minimize  the  seriousness  of  the  disea.sed 
condition;  and  undoubtedly  one  can  scarcely  support  the  attempt 
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to  differentiate  between  an  Addisonian  and  a  Biermer's  anemia, 
this  altogether  aside  from  one's  necessary  disapproval  of  the  con- 
tinued use  of  such  eponymic  names.  While  Dr.  Hunter's  dis- 
cussion of  the  anemias  from  the  etiological  and  clinical  standpoint 
has  much  to  commend  it,  he  misses  a  fine  point  when  he  minim- 
izes the  significance  of  a  study  of  the  morphological  and  other 
changes  in  the  blood  during  life.  It  is  perhaps  worth  while 
to  mention  also  the  fact  that  he  regards  the  changes  in  the  bone 
marrow  as  reparative,  secondary  to  the  hemolysis.  The  book 
unquestionably  is  a  notable  contribution  to  medicine,  and  a  credit 
to  the  industry,  patience,  and  persistence  of  the  author;  but  it  falls 
short  of  being  convincing.  However,  we  expect  to  read  it  again, 
and  we  commend  it  to  the  serious  attention  of  the  profession. 

A.  K. 


Darwix  and  Modern  Science.  Edited  by  A.  C.  Seward, 
Professor  of  Botany  in  Cambridge  University.  Pp.  595;  4  illustra- 
tions.    Cambridge,  England:  University  Press,  1909. 

The  volume  in  hand  is  made  up  of  a  series  of  twenty-eight  essays 
commemorative  of  the  centennial  anniversary  of  the  birth  of  Charles 
Darwin  and  the  fiftieth  of  the  publications  of  the  Origin  of  Species; 
and  is  edited  by  Professor  Seward  for  the  Cambridge  Philosophical 
Society  and  the  University  of  Cambridge  Press  Syndicate.  After 
a  tabular  epitome  of  Darwin's  life  and  the  dates  of  publication  of 
his  books,  the  volume  is  introduced  by  a  letter  from  Sir  Joseph 
Dalton  Hooker.  The  essays  composing  the  body  of  the  volume 
were  suggested  and  the  writers  invited  to  contribute  with  a  view 
of  in  some  measure  indicating  the  great  and  widespread  influence, 
w'hich  Darwin  has  exerted  upon  civilized  man;  and  while  naturally 
a  large  proportion  have  been  written  by  English  scientists,  and 
particularly  by  Cambridge  men,  there  are  numerous  continental 
writers  represented  and  two  of  the  essays  emanate  from  this  coini- 
try.  All  are  of  the  highest  authority  and  their  combined  publication 
constitutes  a  noble  "Festschrift"  in  memory  of  the  great  leader  of 
scientific  thought,  honorable  in  the  highest  degree  to  the  writers  and 
to  the  Cambridge  originators.  It  is  manifestly  impossible  in  the  brief 
space  of  such  an  article  as  this  to  note  in  detail  or  even  to  conunent 
upon  each  of  the  essays;  nor  can  the  character  of  such  a  volnmebe 
regarded  open  to  critical  review.  Published  in  conunendation  of  a 
man  to  whom  the  world  must  always  be  a  debtor,  the  Cambridge 
University  Press  has  agreed  to  turn  over  to  the  University  any  profits 
which  may  possibly  accnic  for  the  purj)ose  of  endowment  of  biologi- 
cal research. 
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Charles  Darwin  was  perliaps  of  all  those  competent  to  judge  most 
disposed  to  minimize  the  influence  of  his  work  upon  sebsequent 
scientific  thought  and  methods.  He  marvelled  at  the  rapid  progress 
of  science  for  which  his  own  contributions  furnished  the  greatest 
impetus;  and  it  is  doubtful  if  his  modesty  permitted  him  to  recognize 
for  his  own  credit  even  a  fraction  of  the  importance  his  life  bore  in 
that  progress — a  life  which  he  said  he  had  employed  "in  adding 
a  little  to  Natural  Science."  But  while  his  work  dealt  primarily 
with  matters  within  the  strict  limits  of  biology  as  commonly  under- 
stood, geology,  psychology,  ethics  and  sociology,  modern  philosophy, 
philology,  religion,  and  cosmology  all  bear  witness  in  this  volume 
to  the  influence  which  his  work  has  brought  forth;  and  within  the 
convential  bounds  of  biology,  the  papers  upon  the  selection  theory 
by  Weissmann,  upon  variation  by  de  Vries,  heredity  and  variation 
by  Bateson,  cellular  structure  and  heredity  by  Strasburger,  Haeckel's 
Darwin  as  an  anthropologist,  his  influence  upon  animal  embryology 
by  Sedgwick,  the  paleontological  record  of  animals  by  Scott  of  Prince- 
ton University,  and  that  of  plants  by  Scott  of  London,  upon  the  ex- 
perimental study  of  the  influence  of  environment  upon  animals  by 
Jacques  Loeb,  of  the  University  of  California,  as  well  as  others 
in  the  group,  bear  ample  evidence.  New  facts  and  new  views  have 
grown  up  since  Darwin's  time.  Darwin,  in  admiring  comment  to 
his  friend  and  peer,  Alfred  Russell  Wallace,  speaks  of  their  richness 
as  consoling  "for  our  efforts  being  overlaid  and  forgotten"— it  is 
merely  as  the  rocks  of  the  foundation  are  overlaid  and  forgotten,  but 
ever  relied  upon  as  the  sustaining  elements  of  the  entire  structure. 
How  far  this  influence  may  reach  today  with  its  near  approach  to 
the  appreciation  of  inheritance,  its  rational  conception  of  man  and 
his  place  in  nature,  its  wider  and  wider  application  of  scientific 
principles  to  human  environment,  its  elimination  of  more  and  more 
of  the  superstitions  in  religion,  points  to  a  morrow  of  material 
improvement  in  human  existence  of  a  variable  evolutional  perfec- 
tion of  the  physical  man,  and  to  a  psychological  realization  of  his 
relations  only  dimly  conceived  of  now.  Whoever  may  have  preceded 
Darwin  and  anticipated  this  or  that  idea  of  Darwin's,  none  utilized 
them  or  placed  them  openly  for  use,  as  did  he;  and  it  must  always 
be  true  as  Osborn,  of  Columbia,  said  of  him,  that  in  science  Darwin 
must  stand  as  an  epochal  figure,  before  or  after  Darwin  must  be  as 
atite  or  post  urbem  conditam  was  for  the  Roman  calendar.  The 
value  of  the  volume  for  itself,  both  for  the  essays  discussing  the 
immediate  work  of  Darwin  in  this  or  that  biological  field  and  fixing 
those  bearing  upon  the  more  modern  fruits  of  his  influence  widen- 
ing out  into  the  cognate  branches,  should  attract  a  large  sale;  and, 
after  Darwin's  own  published  works,  it  must  rank  among  the  highest 
of  Darwiniana.  A.  J.  S. 
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Sef^ected  Papers  ox  Hysteria  and  Other  Psychoneuroses. 
By  Professor  Sigmuxd  Freud,  Vienna.  Authorized  Transla- 
tion by  A.  A.  Brill,  Ph.D.,  M.D.,  Clinical  Assistant  in  the  De- 
partment of  Psychiatry  and  Neurolo<];y  in  Columbia  University, 
Xew  York.  Pp.  200.  New  York:  The  Journal  of  Nervous  and 
^Mental  Disease  Publishing  Company,  1909. 

This  is  the  fourth  of  the  Monograph  Series  edited  by  the  Journal 
of  Nervous  and  Mental  Disease.  The  subject  matter  is  divided  into 
ten  chapters,  and  consists,  as  indicated  by  the  title,  not  of  a  con- 
tinuous text  on  one  subject,  but  selected  papers.  The  editors  have 
done  their  work  well,  and  the  translator,  A.  A.  Brill,  still  better,  for 
anyone  who  has  read  the  original  can  appreciate  the  difficulty  of 
translation.  A  word  might  be  said  here  in  praise  of  Drs.  Smith 
Ely  Jelliffe  and  William  A.  AMiite,  who  are  the  editors  of  this  series. 
So  far,  four  of  the  monographs  have  appeared,  and  the  reviewer, 
who  has  had  the  opportunity  to  read  all,  can  only  express  his  per- 
sonal appreciation.  The  subjects  which  have  been  selected  have 
been  well  considered,  and  all  neurologists  should  be  indebted  to 
these  gentlemen  for  having  brought  within  their  easy  reading  such 
difficult  subjects  as  the  psychology  of  dementia  pra^cox  and  Freud's 
views  on  hysteria. 

It  is  rather  difficult  in  a  short  review  to  discuss  this  work,  for  to 
do  so  intelligently  it  would  be  necessary  to  re-state  Freud's  views  of 
hysteria  and  his  method  of  psycho-analvsis,  which  consists  in  its  cure. 
He  begins  by  tracing  the  origin  of  so-called  hysterical  phenomena, 
and  calls  attention  to  what  has  already  been  brought  out,  that  the 
hysteric  suffers  mostly  from  reminiscences.  He  holds  that  the 
reason  that  these  reminiscences  recur  is  because  at  the  time  of  the 
original  insult  there  was  not  sufficient  explanation  for  them,  and 
that  they  will  recur  just  so  long  as  the  original  condition  persists. 
To  him,  just  as  one  can,  for  example,  cause  a  trauma  of  a  nerve, 
just  so  one  can  cause  a  traumatic  condition  of  a  thought.  The 
effectual  cure  of  one  is  the  cure  of  the  other,  and  this  is  the  basis  of 
his  psycho-analysis.  He  cites  two  examples  at  length.  In  these 
he  brings  out  his  method  of  analvsis  and  effectually  demonstrates 
that  when  any  mental  impression  which  has  been  the  basis  of  an  hys- 
terical thought  is  explained,  corrected,  and  normally  associated,  a 
recurrence  of  that  particular  thought  is  impossible,  because  theiv 
is  no  remaining  cause  of  irritation.  It  is  impossible  to  go  farther 
into  this  matter  in  a  short  review.  Th(>re  arc  excellent  chapters  on 
psychothera[)y  and  hysterical  fancies. 

At  this  point  it  might  not  Ix*  amiss  to  say  a  few  words  regarding 
Christian  Science,  mental  healing,  osteopathy,  and  similar  cults. 
What  practitioner  has  not  had  many  intelligent  patients  go  to  one 
of  these  and  be  helped?  Th(>  (piestion  arises  naturally  as  to  the 
cause  for  their  apparent  success  and  the  continuance  of  their  propa- 
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ganda.  One  reason  is  that  the  average  patient  wlio  comes  to  a 
physician,  whether  he  be  a  general  practitioner  or  specialist,  and 
complains  of  a  symptom  which  is  usnally  legarded  to  he  neuras- 
thenic or  hysterical,  is  either  told  to  forget  it  or  that  nothing  is  the 
matter  with  him.  But,  as  a  matter  of  fact,  does  one  convince  the 
patient,  whether  intelligent  or  stupid,  that  he  has  no  pain  or  that 
his  symptom  does  not  amount  to  anything,  \\hen  he  is  suffering? 
And  again,  does  the  average  physician  tell  the  patient  how  to  forget 
it?  Not  at  all.  He  goes  away  from  the  physician's  office  probably 
encouraged  for  the  time  being,  but  when  the  pain  comes  back  he  is 
as  badly  oft*  as  ever.  What  happens  to  him  when  he  goes  to  an 
osteopath  or  a  Christian  Scientist?  The  first  will  tell  him  tliat  he 
has  a  dislocation  of  his  vertebra^  or  a  lesion  somewhere,  and  that  he 
needs  twenty  treatments  at  five  dollars  a  visit,  and  assures  him  that 
he  can  cure  him,  and  he  goes  at  his  patient  and  does  something  for 
him,  which  to  the  patient  means  more  than  being  told  to  forget,  but 
not  being  shown  how,  or  that  there  is  nothing  the  matter  with  him. 
If  he  goes  to  a  Christian  Scientist,  the  "Scientist"  will  probably  do 
the  same  thing  by  getting  the  patient's  thoughts  away  from  him- 
self by  concentrating  upon  ]Mrs,  Eddy  or  someone  else,  but  the 
effectual  thino;  is  that  somethino-  is  beino-  done.  It  is  not  a  matter 
of  argument  that  quite  a  number  of  patients  are  not  helped  by 
Christian  Scientists  and  osteopaths.  The  important  thing  is  that 
they  do  something  for  the  patient. 

It  should  not  be  gathered  from  the  alcove  that  psycho-analysis  is 
Christian  Science,  or  that  Christian  Scientists  employ  psycho- 
analysis. Far  from  it,  for  the  "Scientist"  simply  tells  the  patient 
that  he  will  cure  him  of  his  symptoms,  but  makes  no  attempt  at 
psycho-analysis,  and  he  depends  entirely  upon  suggestion  to  effect 
his  cure,  whereas,  by  psycho-analysis  an  hysterical  thought  is 
removed  in  a  reasonable,  logical,  and  concrete  manner.      T.  H.  ^^. 


Progressive  Medicine.  A  Quarterly  Digest  of  Advances,  Dis- 
coveries, anfl  Improvements  in  the  Medical  and  Surgical  Sciences. 
Edited  by  IIobakt  Amokv  Hark,  M.D.,  Professor  of  Therapeutics 
and  Materia  Medica  in  the  Jefferson  Medical  (\)llege,  assisted 
by  H.  R.  M.  Landis,  M.D.,  Demonstrator  of  Clinical  Medicine 
in  the  Jefferson  ^Medical  College,  Philadelphia.  Vol.  iv,  pj).  334. 
Philadelphia  and  New  York:  l^a  and  Febiger,  1909. 

Volume  IV  of  Progressive  Medicine  for  1909  opens  with  an 
excellent  discussion  of  recent  advances  in  diseases  of  the  digestive 
tract  and  allied  organs,  the  liver,  and  the  pancreas,  by  David 
L.  Edsall.     Particular  attention  is  paid  to  oe.spohageal  carcinoma, 
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cardiospasm,  the  Salomon  test  in  diseases  of  the  stomach,  several 
forms  of  gastritis,  achylia  gastrica,  dilatation  of  the  stomach,  gastric 
ulcer,  gastric  carcinoma,  constipation,  appendicitis,  cirrhosis  of 
the  liver,  pancreatitis,  the  Cammidge  reaction,  etc.  J.  Rose  Brad- 
ford discusses  diseases  of  the  kidney,  particularly  the  experimental 
production  of  nephritis,  albuminuria,  hematuria,  the  a^-rays  and 
renal  calculi,  and  calculous  anuria.  Joseph  C.  Bloodgood  analyzes 
recent  advances  in  the  surgery  of  the  extremities,  shock,  anesthesia, 
infections,  fractures,  dislocations,  and  tumors.  William  T.  Belfield 
discusses  genito-urinary  diseases,  especially  gonococcic  infection 
(local  and  general),  colon-bacillus  infection,  decapsulation  of 
the  kidney,  lavage  of  the  renal  pelvis  and  ureter,  and  diseases  of 
the  prostate  and  the  bladder.  H.  R.  M.  Landis  concludes  with 
a  valuable  therapeutic  referendum,  in  which  he  makes  special 
mention  of  adrenalin,  antidiptheritic  serum,  antimeningitic  serum, 
antitetanic  serum,  apomorphine,  atoxyl,  belladonna,  Coley's  toxins, 
digitalis,  fresh  air,  iodine,  lactic  acid,  magnesium  sulphate,  the 
nitrites,  phenophthalein,  pituitary  extract,  venesection,  etc.  The 
publication  continues  to  merit  the  professional  attention  and  appro- 
bation bestowed  upon  the  preceding  volumes.  A.  K. 


Experimental  Researches  on  Specific  Therapeutics.  By 
Paul  Ehrlich,  M.D.,  Director  of  the  Royal  Institute  for  Ex- 
perimental Therapv  in  Frankfort,  Germany.  Pp.  95.  New- 
York:  Paul  B.  Hoeber,  1909. 

Immunity  and  Specific  Therapy.  By  W.  D'Este  Emery,  M.D., 
Clinical  Pathologist  to  King's  College  Hospital,  Eondon.  Pp. 
448;  71  illustrations.     New  York:  Paul  B.  Hoeber,  1909. 

Ehrlich's  little  book  comprises  a  reprint  of  his  Harben  Lectures 
for  1907,  delivered  upon  invitation  of  the  Royal  Institute  of  Public 
Health  of  London.  The  lectures  were  devoted  to  innnunity  with 
special  reference  to  the  relation  existing  between  the  distribution 
and  the  action  of  antigens,  to  the  atreptic  function,  and  to  chemo- 
thera])eutic  studies  on  trypanosomes.  Those  not  familiar;  with 
the  subjects  must  assuredly  become  much  informed  by  the  deduc- 
tions of  a  master  mind,  of  one  who  has  established  certain  principles 
that  seem  to  underly  a  ratiotial  scientific  therapy. 

Emery's  book,  as  the  author  states,  comprises  an  attempt  to  give 
a  connected  and  symmetrical  outline  of  the  chief  facts  definitely 
known  with  regard  to  the  method  in  which  the  body  protects  itself 
against  infections,  ami  of  their  applications  in  the  diagnosis,  pre- 
vention, and  treatment  of  disease.  There  is  a  full  and  complete 
discussion  of  the  nature  of  toxins,  of  the  phemomena  of  antitoxin 
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formation,  of  the  interrelations  of  toxin  and  antitoxin,  of  the  origin 
of  antitoxin,  of  the  side-chain  theory,  and  of  immunity  to  toxins, 
as  well  as  of  such  subjects  as  agglutinins,  precipitins,  phagocytosis, 
reactions  and  similar  phenomena,  the  colloidal  theory  of  anti- 
bodies, and  immunity  to  bacteria.  A  considerable  part  of  the 
book  is  devoted  to  exemplifications  of  the  practical  application  of 
specific  therapy  to  divers  sorts  of  infections — all  of  which  is  exceed- 
ingly well  told  and  amply  repays  the  reading.  A.  K. 


The  Practice  of  Gynecology.  By  ^^'ILLIA^I  Easterly  Ashton, 
M.D.,  LL.D.,  Professor  of  Gynecology  in  the  ^Nledico-Chirurgical 
College,  Philadelphia.  Fourth  edition;  pp.  1062;  1058  illustra- 
tions. Philadelphia  and  London:  W.  B.  Saunders  Corapanv, 
1909. 

The  fact  that  this  book  has  reached  its  fourth  edition  in  as  many 
years  is  a  high  tribute  to  its  quality  and  the  place  it  fills  in  the  library 
of  all  interested  in  the  field  of  gynecology.  Compared  with  the 
previous  edition,  there  are  a  few  less  pages  of  text  and  the  same 
number  of  illustrations.  Portions  of  a  number  of  chapters  have 
been  rewritten  and  some  extensively  altered  to  give  the  reader  the 
more  recent  views  and  methods  of  treatment  in  use  today.  Some 
of  the  most  important  changes  made  have  been  in  the  consideration 
of  immediate  versus  the  deferred  operation  in  ectopic  gestation,  the 
treatment  of  peritonitis  by  the  Murphy-Fowler  method,  the  treat- 
ment of  erysipelas  of  the  vulva  by  the  use  of  magnesium  sulphate, 
the  etiological  factor  that  the  modern  dress,  especially  the  modern 
corset,  plays  in  the  production  of  many  of  the  pelvic  diseases  of 
women,  and  the  influence  of  defective  body  form  in  the  production 
of  movable  kidney.  The  book  is  very  well  illustrated  throughout; 
the  text  is  clear;  the  important  parts  in  the  text  accentuated.  The 
entire  book  is  practical  and  instructive,  and  can  be  thoroughly 
commended  to  all  workers  in  gvnecologv.  J.  A.  K. 


Minor  and  Operative  Surgery,  Including  Bandaging.  By 
Henry  R.  Wharton,  M.D.,  Surgeon  to  the  Presbyterian  Hos- 
pital, Philadelphia.  Seventh  edition;  pp.  057;  555  illustrations. 
Philadelphia  and  New  York:  Lea  d-  Fel)iger,  1909. 

A  review  of  Wharton's  work  on  Minor  and  Operatice  Suryery 
appears  almost  needless,  as  it  is  so  well  known  to  the  student  and 
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practitioner.  A  few  changes  have  been  made  in  the  present  edition, 
consisting  mainly  of  new  text  on  Bier's  h^-peremic  treatment,  the 
addition  of  some  recent  minor  surgical  methods,  and  the  description 
of  a  numlier  of  new  operative  procedures.  All  parts  of  the  l)ook 
have  been  thoroughly  revised  and  a  number  of  new  illustrations 
added.  Of  these,  may  be  mentioned  those  illustrating  the  use  of 
adhesive  plaster  in  the  treatment  of  leg  ulcers  and  in  strapping  the 
foot  and  lower  leg  for  sprains  of  the  ankle,  and  those  ilhistrating 
the  use  of  Bier's  hyperemic  methods.  The  l)()ok  is  a  very  valuable 
one  on  the  subject,  especially  in  view  of  the  present-day  tendency  to 
overlook  everything  that  is  not  major  in  surgerv.  J.  A.  K. 


Diseases  of  the  Nose,  Throat,  and  Ear.  By  Willia:m  Lincoln 
Ballenger,  ^I.D.,  Professor  of  Otologv,  Rhinologv,  and  Larvno;- 
ology  in  the  College  of  Physicians  and  Surgeons,  Department  of 
Medicine,  University  of  Illinois.  Second  edition;  pp.  932;  50S 
illustrations.     Philadelphia  and  XewYork:  Lea  &  Febiger,  1909. 

The  second  edition  of  Ballenger's  book  has  been  not  only  very 
greatlv  enlarged,  but  everv  page  shows  evidence  of  careful  revision 
on  the  part  of  its  author.  In  reviewing  the  first  edition,  a  prediction 
was  made  that  the  book  was  destined  to  win  a  prominent  place  in 
the  literature  of  diseases  of  the  nose,  throat,  and  ear.  This  pre- 
diction has  Ijeen  fully  confirmed.  In  the  process  of  revision,  the 
diHerent  divisions  of  the  work  have  been  more  carefully  propor- 
tioned to  one  another,  and  the  respective  subjects  of  the  diseases  of 
the  nose,  throat,  and  ear  are  all  of  them  now  considered  with  a 
thoroughness  and  detail  which  fully  justifies  the  author's  statement 
in  his  preface,  that  the  volume  may  be  characterized  as  a  "combined 
text-book  and  atlas,  covering  its  three  subjects."  Dr.  Ballenger's 
description  of  operative  procedures  are  especially  notable  for  their 
conciseness  and  lucidity,  and  the  letter-press  is  accompanied  by 
pictures  which  thoroughly  illustrate  all  the  details  of  the  operation, 
which  it  is  sometimes  so  difficult  to  render  clear  in  the  merely  written 
description.  Among  the  noteworthy  additions,  we  would  lay  stress 
on  the  very  excellent  section  devoted  to  an  account  of  the  functional 
tests  of  the  ear.  We  know  of  no  other  text-book  in  which  these 
recent  advances  in  otological  science  are  so  well  and  thorou<;hlv 
given.  There  is  also  a  very  good  article  on  direct  laryngoscopy  and 
bronchoscopy.  The  work  may  l)e  thoroughly  commended  as  suit- 
able for  ])urj)oses  not  only  of  tiie  student  and  ])ractitioncr.  l)ut  also  of 
the  specialist,  who  desires  a  work  of  reference  in  which  he  may  have 
access  to  the  most  recent  advances  in  the  subjects  of  whicii  it  treats. 

F.  R.  P. 
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1"^E  Theory  and  Practice  of  Infant  Feeding,  with  Notes 
ON  Development.  By  Henry  Dwight  Cil\pin,  A.M.,  M.D., 
Profe.ssor  of  Diseases  of  Children  at  the  New  York  Post-Gradiiate 
School  and  Hospital;  Attending  Physician  to  the  Post-Graduate, 
Willard  Parker,  and  Riverside  Hospitals.  Third  edition;  pp. 
350;  107  illustrations.  Xew  York:  William  Wood  &  Companv, 
1909. 

A  CAREFUL  comparison  of  the  third  revised  edition  of  Dr.  Chapin's 
Theory  and  Practice  of  Infant  Feeding  with  the  original  edition, 
which  appeared  in  1902,  shows  little  change  or  modification  in  the 
text.  The  new  edition  contains  some  twenty-five  pages  more  than 
the  original,  consisting  largely  of  additions  to  the  chapter  on  the 
milk  of  different  animals,  and  the  illustrations  have  been  increased 
from  97  to  107. 

Dr.  Chapin's  book  stands  for  an  authoritative  exposition  of  the 
principles  of  top-milk  feeding  and  the  use  of  dextrinized  cereal 
gruel  diluents,  with  both  of  which  subjects  Dr.  Chapin's  name  is 
identified.  Cream  and  undermilk,  or  cream  and  whole  milk 
mixtures,  even  when  the  cream  is  obtained  as  a  definite  percentage, 
and  top-milk  by  the  author's  dipper  receive  little  consideration,  while 
the  possibilities  of  whey  as  a  diluent  or  as  an  ingredient  of  feeding 
mixtures,  other  than  the  so-called  whey  and  cream  mixtures,  are 
dismissed  with  the  statement  that  "  the  proteids  of  whey  do  not  seem 
to  have  as  much  nutritive  value  as  the  proteids  of  the  original  milk 
from  which  it  was  made."  T.  S.  W. 


The  Practice  of  Anesthetics.  Bv  Rowland  W.  Collim, 
L.R.C.P.  (Lond.),  M.R.C.S.  (Eng.)*  Anesthetist  to  St.  Mary's 
Hospital,  the  Charing  Cross  Hospital,  and  the  Hospital  for  Sick 
Children;  and  General  Surgical  Technique,  bv  H.  M.  W. 
Gr.\y,  M.B.,  CM.  (Aberd.),  F.R.C.S.  (Edin.),  Surgeon  and 
Lecturer  on  Clinical  Surgerv,  Roval  Infirmarv,  Aberdeen. 
Edited  by  James  Cantlie,  M.A.,  M.B.,  CM.  (Aberd.),  F.R.C.S. 
(Eng.),  Surgeon  Seamen's  Hospital  wSociety;  Lecturer  on  Surgery 
in  the  London  School  of  Tropical  ^ledicine.  Pp.  365;  103  illus- 
trations.   New  York:  William  Wood  &  Co.,  1909. 

This  volume,  comprising  No.  1  of  a  ]\[edico-Chirurgical  Series,  is 
offered  to  the  profession  with  the  avowed  purpose,  as  expressed  by 
the  editor,  to  present  "the  medical  and  surgical  aspects  of  a  disease, 
as  well  as  the  medical  and  surgical  treatment,  considered  as  a  whole 
instead  of  in  piece-meal  fragments  in  separate  volumes."  Diseases 
requiring  the  cooperation  of  a  physician  and  a  surgeon  in  their  pres- 
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entation  will  be  treated  by  both  in  the  writing  of  each  volume.  The 
book  is  divided  into  two  portions:  The  first,  treating  of  the  practice 
of  anesthetics,  begins  w' ith  a  brief  historical  review  of  anesthesia,  and 
then  considers  in  detail  the  chemical  properties  and  impurities  of  the 
various  anesthetic  compounds,  the  physiology  of  anesthesia,  the 
preparation  necessary  in  the  administration  of  anesthetics,  the  selec- 
tion of  the  various  anesthetics,  and  methods  of  procedure  in  special 
cases  and  with  the  different  anesthetics.  The  difficulties,  dangers 
and  their  treatment,  and  the  after-effects  of  the  various  agents  are 
carefully  detailed.  This  portion  of  the  book  is  very  thorough  and 
instructive.  The  only  adverse  criticism  that  can  be  made  is  that  the 
author  practically  ignores  the  open  or  drop  method  in  the  adminis- 
tration of  ether  which  is  extensively  employed  in  the  United  States, 
and  exception  may  be  taken  to  the  statement  (p.  145)  that,  "In 
America,  the  Allis'  inhaler  is  almost  exclusively  used." 

In  the  second  half  of  the  book,  treating  of  general  surgical  tech- 
nique, special  chapters  are  devoted  to  the  preparation  of  the  surgeon 
and  his  assistants,  the  care  of  the  operating  room,  ligatures  and 
sutures,  bandaging,  the  preparation  and  after-treatment  of  patients, 
operations  in  private  houses,  and  the  common  surgical  operations 
which  may  have  to  be  undertaken  by  the  general  practitioner.  The 
book  throughout  is  very  well  written,  an  undue  amount  of  space  is  not 
given  to  unimportant  details,  and  it  can  be  highly  recommended, 
not  only  to  the  general  practitioner,  but  to  the  skilled  anesthetist  and 
general   surgeon.  J.   A.   K. 


A  Manual  of  Bacteriology.  By  Herbert  U.  ^YILLIAM,  M.D., 
Professor  of  Pathology  and  Bacteriology  in  the  University  of 
Buffalo.  Revised  by  B.  Meade  Bolton,  M.D.,  Bacteriologist 
to  the  Bureau  of  Animal  Industry,  Washington,  D.  C.  Fifth 
edition.  Pp.  466;  113  illustrations.  Philadelphia:  P.  Blakiston's 
Son   &  Co.,  1909. 

In  the  new  edition  of  Wjlliam"s  well-known  Manual  of  Bacteri- 
ology, Bolton  has  brought  the  book  well  abreast  of  the  science  as 
it  is  today.  Many  references,  especially  to  the  newest  American 
literature,  have  been  added.  The  subjects  of  diversion  of  the  com- 
plement, trypanosomes,  amcebji?,  hygienic  examination  of  milk 
and  water,  disinfection  and  surgical  asepsis  have  been  much  changed 
and  expanded.  Here  and  throughout  the  book  much  important 
information  is  given  in  com])arativoly  few  and  simple  words.  Deal- 
ing with  the  sul)ject  in  a  l)r()a(l  manner,  writt(Mi  in  clear  concise 
English,  accurate  in  statement,  and  representing  the  newest  teaching 
practically  along  all  lines  of  bacteriological  research,  the  book  will 
surely  continue  to  be  a  very  useful  one  to  the  student,  teacher,  and 
laboratory  worker.  G.  C.  R. 
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Manual  of  Military  Hygiene  for  the  Military  Services 
OF  the  United  States.  By  Valery  Harvard,  M.D.,  Colonel, 
Medical  Corps,  United  States  Army;  President  of  the  Army 
Medical  School,  Washington,  D.  C.  Pp.  481;  235  illustrations. 
New  York:     ^Yilliam  Wood  &  Company,  1909. 

This  book  has  been  written  to  present  the  art  and  science  of 
military  hygiene,  especially  as  it  has  been  evolved  in  our  own  army 
during  the  past  few  years.  The  treatise  is  intended  to  reach  other 
branches  of  military  service  than  the  medical  corps  alone,  and  for 
this  reason  it  is  written  in  a  simple,  somewhat  elementary  style,  and 
technical  terms  are  avoided  so  far  as  possible.  The  book  covers 
a  large  number  of  subjects  in  its  thirty-nine  chapters,  and  so,  of 
course,  the  treatment  of  them  is  in  part  necessarily  superficial. 
There  are,  however,  many  interesting  groups  of  statistics  gathered 
from  the  military  medical  records  from  the  United  States  and 
foreign  armies.  The  best  part  of  the  book  seems  to  be  that  dealing 
with  the  hygiene  of  military  construction,  camp  regulations,  and 
sewage  disposal.  This  book  should  be  of  much  value  in  dissemi- 
nating a  wide-spread  knowledge  of  rational,  modern  hygiene  among 
the  officers  of  our  army,  without  which  intelligent  cooperation  and 
therefore  a  perfect  hvgiene  is  practicallv  impossible. 

G.  C.  R. 
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Anatomie.  By  Dr.  med.  Oskar  Schultze,  Professor  of  Anatomy 
in  Wiirzburg.  Second  edition;  pp.  224;  22  colored  plates  and  205 
illustrations  in  the  text,  mostlv  in  colors.  Miinich :  J.  F.  Lehmann, 
1909. 

This  first  volume  of  Lehmann's  Medical  Atlases  is  one  of  the  few 
German  works  on  topographical  anatomy  which  includes  any  refer- 
ence to  applied  anatomy.  The  appearance  of  a  second  edition  six 
years  after  the  publication  of  the  first  is  sufficient  evidence  that  the 
volume  has  made  friends  among  students  of  anatomy  and  operating 
surgeons.  In  the  present  edition  the  references  to  applied  anatomy, 
which  in  the  first  edition  were  scattered  here  and  there  in  the  topo- 
graphical sections,  have  been  gathered  together  in  separate  para- 
graphs, and  are,  therefore,  much  more  useful  for  reference.  More 
than  115  illustrations  have  been  added,  drawn  by  Herr  Hajek,  who, 
in  conjunction  with  Herr  Schmitson,  supplied  those  used  in  the  first 
edition. 

The  volume  treats,  in  order,  of  the  head,  neck,  upper  extremity, 
chest,  abdomen,  pelvis,  and  lower  extremity;  and  a  sufficiently 
complete  index  is  added.     Under  each  section  the  various  regions 
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(shoulder,  upper  arm,  elbow,  forearm,  wrist,  etc.)  are  discussed  in 
order,  including  under  each  heading  short  paragraphs,  first  on  the 
topographical  anatomy,  and  then  remarks  on  applied  anatomy.  The 
topographical  sections  are  not  particularly  noteworthy,  and  those 
dealing  with  applied  anatomy  fall  far  short  of  the  ideal.  The  main 
value  of  the  volume  lies  in  its  excellence  as  an  atlas.  Most  of  the 
colored  plates  are,  we  believe,  so  far  unexcelled  for  beauty  and  clear- 
ness, as  well  as  for  accuracy  in  anatomical  detail,  albeit  a  few  errors 
have  been  noticed.  For  instance,  in  Fig.  79  the  medial  head  of  the 
triceps  appears  as  the  direct  continuation  of  the  coraco-brachialis; 
Fig.  72  has  two  misprints  in  the  "leaders;"  Fig.  86  has  another,  etc. 
The  illustrations  are  fairly  divided  among  the  various  sections, 
so  that  the  volume  is  well  balanced;  but  the  vast  majority  of  the 
figures  appear  to  have  been  made  from  the  point  of  view  of  topog- 
raphy, the  applied  anatomical  illustrations  being  conspicuous  by 
their  scarcity.  There  are,  moreover,  no  adequate  illustrations  of 
the  brain,  joints,  stomach,  prostate,  or  perineum.  The  new  nomen- 
clature is  adopted  throughout,  but  the  old  familiar  terms  are  occa- 
sionally added  in  parentheses.  A.  P.  C.  A. 


Practical  Dietetics.  By  W.  Gilmax  Thompson,  M.D.,  Pro- 
fessor of  Medicine  in  the  Cornell  University  ^Medical  College, 
New  York.  Fourth  edition.  Pp.  928.  New  York  and  London : 
I).  Appleton  &  Co.,  1909. 

As  the  author  says  in  his  preface,  the  subject  of  foods  and 
dietetics  has  made  great  advances  since  the  first  edition  of  Practical 
Dietetics  in  1895.  Each  edition  of  this  well-known  work  has  been 
fully  abreast  of  the  subject,  however,  and  this  fourth  edition  is  no 
exception.  Foods  and  food  preparations,  stimulants  and  condi- 
ments, cooking  of  foods,  and  food  digestion  are  all  described.  The 
relation  of  food  to  special  diseases  and  a  detailed  discussion  of  food 
atlministration  and  dietetics  in  general,  form  the  greater  part  of  this 
excellent  work.  To  make  new  comment  on  the  book  is  as  impos- 
sible as  it  would  be  futile,  since,  as  some  embryo  author  remarked 
after  reading  Shakespeare,  "Nothing  has  been  left  unsaid." 

E.  H.  G. 
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Arteriosclerosis  and  Palpable  Thickening  of  the  Arterial  Wall. — Fischer 

and  ScHLAYER  {Drut.  Archir.  f.  kliu.  Mrd.,  VM)\),  xcviii,  104)  publish 
the  results  of  a  clinical-anatomical  study,  undertaken  for  the  purpose 
of  determining  the  alterations  in  the  arterial  wall  which  render  it  palp- 
able. Their  material  consisted  of  seventy-five  arteries  obtained  from 
twenty  different  subjects.  A  comparison  of  the  palpability  of  the 
artery  and  its  anatomical' condition  showed  that  in  one  half  of  the  cases 
in  which,  anatomically,  there  was  sclerosis  of  the  intima,  no  thickening 
of  the  artery  was  demonstrable  during  life.  On  the  contrary,  in  65  per 
cent,  of  all  cases  there  was  palpable  thickening,  though  no  intimal  lesion 
was  found.  Indeed,  of  the  instances  showing  the  most  marked  palpable 
thickening,  excepting  the  ne])hritic,  no  sclerosis  could  be  seen  on  micro- 
scopical study  of  the  vessel  wall  in  75  ])er  cent,  of  the  cases.  There- 
fore, they  conclude,  sclerosis  of  the  intima  is  of  minor  importance  in 
<^letermining  the  palpability  of  a  vessel.  The  authors  found  sclerosi.s 
of  the  media  only  rarely,  showing  that  the  most  marked  thickening  of  the 
vessel  wall  may  be  present  independent  of  an  arteriosclerosis.  Accord- 
ing to  the  studies  of  Romberg  and  of  ().  Miiller,  it  has  been  established 
that  very  thick-walled  arteries  are  to  a  certain  extent  functionally  in- 
sufficient. But  this  thickening  and  impairment  of  function  need  not 
imply  an  arteriosclerosis.  Microscopical  examination  having  shown 
normal  intima  and  adventitia,  the  cause  of  the  thickening  of  the  artery, 
in  all  cases  in  which  it  exists  in  the  absence  of  arteriosclerosis,  must  be 
sought  in  the  m^dia.  Thickening  of  the  media  j)lays  a  certain,  though 
minor,  role.  It  is  apparent  that  the  explanation  of  this  palpable  thicken- 
must  be  found  principally  in  a  functional  change  in  the  media,  which 
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is  not  demonstrable  anatomically.  In  contradistinction  to  the  arteries 
in  cases  of  contracted  kidneys,  these  changes  are  coincident  with  dimin- 
ished function,  the  result  being  practically  the  same  as  that  produced 
by  sclerosis  of  the  arteries. 

The  Effect  of  Cardiac  Stasis  on  the  Distribution  of  Blood  to  the  Internal 
Organs. — The  general  venous  stasis  of  cardiac  origin  has  usually  been 
explained  on  purely  mechanical  grounds.  No  experimental  evidence 
has  been  brought  forward,  and  proof  of  other  factors  is  therefore 
lacking.  Thacher  (Deut.  Archiv.  f.  klin.  Med.,  1909,  xcvii,  104)  has 
made  a  careful  study  of  acute  experimental  cardiac  insufficiency  to 
determine  the  probable  explanation  of  the  phenomena  in  man.  As 
he  is  careful  to  point  out,  liis  Avork  does  not  apply  to  chronic  cardiac 
insufficiency,  which  will  be  considered  in  a  future  paper.  In  rabbits, 
cats,  and  dogs,  the  inflation  of  a  baloon  within  the  right  auricle  is  fol- 
lowed by  immediate  passive  dilatation  of  the  large  veins,  liver,  and  brain; 
but  by  a  fall  in  the  volume  cuiTes  of  the  intestine,  spleen,  kidneys,  and 
extremities.  This  fall  in  the  volume  curve  does  not  coincide  with  the 
fall  in  the  arterial  pressure  that  follows  such  partial  obstruction  of  the 
right  auricle.  The  blood  pressure  falls  within  a  few  seconds  and  then 
remains  constant  or  may  recover  slightly,  whereas  the  volume  curves 
continue  to  diminish  for  as  much  as  five  or  six  minutes  longer.  The 
lack  of  dependence  of  the  volume  curves  upon  the  arterial  pressure  is 
more  striking  just  after  removal  of  the  obstruction,  when  the  blood 
pressure  rises  immediately ;  the  volume  curves  fall  temporarily  and  then 
recover  gradually.  In  the  brain  and  liver,  organs  in  wihch  vasomotor 
control  is  known  to  be  extremely  weak,  the  venous  stasis  following 
cardiac  obstruction  causes  an  acute  passive  congestion.  In  all  the 
other  organs  examined,  decrease  in  volume  was  noted,  not  merely  a 
mechanical  result  of  arterial  antemia,  but  due  to  an  active  contraction 
of  the  bloodvessels.  The  main  factor  which  influences  the  distribution 
of  blood  to  the  organs  is  therefore  not  mechanical,  but  rather  biological, 
that  is,  the  vasomotor  innervation  of  the  organs.  The  constriction  of  the 
vessels  in  the  spleen,  kidneys,  and  extremities  is  a  protective  mechanism 
to  prevent  the  blood  pressure  from  reachiiig  a  dangerously  low  point. 


The  Use  of  Fats  in  the  Treatment  of  Disorders  of  the  Stomach. — As  a 

result  of  cx])crimental  evidence  which  shows  that  the  lic|uid  fats  are 
devoid  of  any  excitative  influence  on  gastric  secretion,  and  that  their 
presence  exerts  an  inhibitory  influence  on  the  normal  energy  of  the 
secretory  process  excited  by  other  food-stutt's,  a  number  of  obser\-ers 
have  administered  liquid  fats  in  disturbances  of  the  stomach  associated 
with  hyperacidity.  The  beneficial  effects  of  such  treatment  are  corro- 
borated by  the  series  of  cases  reported  by  JNIooRE  and  Ferguson 
(rwrrrfl.  'of  the  Roi/al  Socirti/  of  Med,  190*9,  iii,  Med.  Sec,  25).  In 
sixty-two  cases  with  subjective  manifestations  of  gastric  disorder,  there 
were  given  oti  consecutive  days  a  plain  tcst-hreakfast,  and  a  test  break- 
fast preceded  thirty  minutes  by  one  ounce  of  almond  oil.  In  every 
instance  the  administration  of  oil  was  associated  with  a  marked  reduction 
in  both  free  HCI  and  total  acidity.  The  great(\st  reduction  was  found 
in  tiiose  eases,  which  gave  the  highest  average  acidities  with  the  plain 
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test-breakfast — cases  of  gastric  ulcer,  duodenal  ulcer,  and  nervous 
dyspepsia.  In  twelve  cases  with  free  HCl  of  50  or  more,  the  average 
absolute  diminution  was  twenty.  In  most  instances  the  absolute 
diminution  of  that  acidity  exceeded  that  of  free  HCl.  In  no  cases  was 
the  presence  of  bile-pigments  or  tripsin  noted  in  the  stomach  contents 
after  an  oil  breakfast.  In  simple  forms  of  hyperacidity  the  addition  of 
cream  and  butter  in  abundance  to  the  diet,  with  a  diminution  of  the 
starches,  suffice  to  remove  the  subjective  manifestations.  In  the  more 
severe  almond  oil  was  administered  in  doses  of  1  ounce  in  the  morning, 
and  repeated  before  subsec}uent  meals  if  necessary. 


Veronal  in  the  Treatment  of  Delirium  Tremens. — jNIoller  (Berl.  klm. 
)Vorh.,  1909,  xlvi,  2340)  reports  a  series  of  one  hundred  cases  of  delirium 
tremens  treated  with  veronal.  There  were  two  deaths,  one  from  double 
pneumonia,  the  other  in  a  patient  who  had  had  many  previous  attacks 
and  was  extremely  weak  on  admission  to  the  hospital.  Aside  from  these 
two  cases,  remarkably  good  results  were  obtained.  Immediately  after 
admission  1  gram  of  veronal  is  given,  and  if  sleep  is  not  produced  by 
this  (which  is  seldom  the  case),  the  same  dose  is  repeated  after  an  in- 
ten^al  of  three  hours.  As  a  rule,  the  patient  goes  to  sleep  quickly  and 
remains  asleep  for  six  to  twelve  hours.  On  waking,  he  is  clear,  mentally, 
and  quiet  and  feels  perfectly  well.  If  tremor  persists,  0.5  gram  of 
veronal  is  administered,  and  in  the  course  of  a  few  hours  it  disappears. 
If  the  patient  remains  under  treatment  for  a  longer  time,  he  is  given 
0.5  gram  of  veronal  each  evening  to  insure  sleep.  In  rare  instances  the 
delirium  may  not  be  controlled  by  the  first  2  grams  of  veronal ;  an  addi- 
tional gram  may  then  be  administered  five  to  six  hours  later.  In  one 
case  veronal  dermatitis  was  observ^ed;  otherwise  no  untoward  results 
were  noted.  The  author  recommends  that  the  treatment  be  given  an 
extended  trial. 


Successfiil  Inoculations  of  Chicken  Leukemia. — Hirschfeld  and 
Jacoby  (Ztschr.  f.  klin.  Med.,  1909,  Ixix,  107)  have  repeated  the  work 
of  Ellermann  and  Bang  on  chicken  leukemia,  and,  since  these  four 
authors  have  brought  forward  the  first  proof  of  the  transmissibility  of 
leukemia,  it  is  quite  possible  that  their  studies  may  furnish  the  ground- 
work for  the  discovery  of  the  etiology  of  human  leukemia.  Their 
inoculations  were  made  from  a  leukemic  hen  furnished  by  Ellermann 
and  Bang.  The  results  obtained  confirm  fully  those  of  the  last  named 
authors.  Of  49  hens  inoculated,  18  developed  leukemia  and  4  pseudo- 
leukemia. Subcutaneous  inoculations  of  emulsions  of  liver,  .spleen, 
and  bone-marrow  always  gave  negative  results;  the  successes  followed 
intravenous  injections.  The  intraperitoneal  route  was  not  tried.  The 
disease  developed  in  from  one  to  five  months  after  the  inoculation.  The 
blood  showed  a  progressive  anemia,  with  great  increase  in  the  total 
number  of  leukocytes,  mononuclear,  non-granular  cells  jjredominating. 
Cell  inclusions  were  at  times  met  with.  Leukemic  inHltrati(Mis  of  the 
liver  were  very  extensive,  and  the  bone-marrow  j^resented  characteristic 
changes.  The  so-called  pseudoleukemias  were  cases  in  which  the 
typical  blood  picture  was  lacking,  though  the  l)lood-forming  organs 
showed  the  usual  leukemic  metaplasia.     Unlike  Ellermann  and  Bang, 
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the  authors  have  been  unsuccessful  thus  far  with  inoculations  of  material 
passed  through  a  Berkefeld  filter.  Spontaneous  cure  has  been  obser\^ed 
in  one  hen,  while  Ellermann  and  Bang  had  a  similar  finding  in  two 
instances.  Cultures  from  the  organs  were  without  result.  Attempts 
to  transfer  the  disease  to  pigeons,  rabbits,  and  guinea-pigs  have  failed. 
The  authors  believe  that  each  species  has  its  own  leukemia,  since  the 
human  disease  has  thus  far  not  been  successfully  transmitted  to  lower 
animals. 

The  authors  have  begun  experiments  similar  to  those  detailed  above, 
employing  anthropoid  apes,  inoculated  with  the  blood  of  myeloid 
leukemia  of  man.  As  yet,  no  positive  results  have  been  obtained, 
though  it  is  too  early  to  foretell  the  outcome  of  the  experiments. 

Some  work  has  been  done  with  deviation  of  complement  in  chicken 
leukemia,  but  nothing  of  value  has  been  determined. 


Experimental  Paroxysmal  Tachycardia. — I^ewis  (Ilearf,  1909,  i,  98) 
gives  a  very  complete  accoimt  of  the  abnormalities  of  cardiac  rhythm 
follov^'ing  ligation  of  the  coronaries,  and  pays  especial  attention  to  the 
production  of  paroxysms  of  tachycardia  with  abrupt  onset  and  cessa- 
tion. In  addition  to  the  production  of  paroxysmal  tachycardia,  liga- 
tion of  the  descending  branch  of  the  left  coronary  artery  may  be  the 
cause  of  the  ventricular  extrasystoles,  single,  successive  or  retrograde, 
while  ligation  of  the  complete  right  coronary  artery  ^^•ith  the  subsequent 
anemia  of  both  auricle  and  ventricle  may  cause  auricular,  "nodal," 
or  ventricular  extrasystoles,  which  may  be  isolated,  frequent,  and  regul- 
arly placed,  or  in  groups.  Paroxysms  of  tachycardia  were  obtained 
in  nine  out  of  twelve  dogs,  in  which  the  right  coronary  artery  was  tied, 
but  in  most  instances  they  only  set  in  an  hour  or  more  after  the  circu- 
lation was  interfered  with.  The  average  ventricular  rate  during  the 
paroxysms  was  253,  but  in  some  attacks  it  was  over  400.  The  rliythm 
was  generally  regular,  and  frequently  each  ventricular  beat  Avas  followed 
by  a  contraction  of  the  auricle  at  a  time  interval  which  slightly  exceeded 
the  a-v  interval  of  the  normally  beating  ventricle.  The  duration  of  the 
paroxysms  varied  from  a  few  seconds  to  thirty-five  minutes.  The 
paroxysms  were  usually  j)receded  l)y  extrasystoles  arising  in  tiie  ventricle 
— after  a  short  number  of  beats,  retrogression  to  the  auricle  took  place. 
When,  however,  the  original  sinus  rhythm  was  rajiid,  the  auricle  may 
remain  at  its  former  rate,  so  that  there  is  a  complete  auriculoventricular 
dissociation.  In  some  instances,  shortly  after  the  onset  of  the  paroxysm, 
fibrillation  of  the  auricle  occurs,  a])parently  the  result  of  im]>ulses 
showered  upon  it  from  above  and  below.  The  fibrillation  may  terminate 
in  resj)()nse  to  sinus  or  to  ventricle.  Reversed  heart  block,  showing 
most  of  the  characteristics  of  the  usual  condition,  may  be  met  with 
during  the  ])aroxysins.  Stimulation  of  the  vagus  diu'ing  the  jiaroxysms 
of  tachycardia  usually  icsultcd  in  dro])pe(l  auricular  bt>ats,  witlu)ut 
change  in  the  viMitricular  rhythm,  hut  in  three  instances  comjilete, 
temjjorary  standstill  of  the  heart  was  obtained,  followed  l)y  a  return  to 
the  normal  rhythm.  In  some  cases,  then,  the  ventricle  of  the  dog  is 
under  control  of  the  vagus.  .Mt  -rnation  of  the  ventricles  was  frequent 
during  the  attacks  of  tachycardia.  The  paroxy.sms  usually  terminated 
by  an  al)rn|it   ntuni  to  the  normal  rlivthin,  but  sometimes  ventricular 
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fibrillation  set  in.  Irregularities,  almost  always  ventricular  extrasys- 
toles,  may  follow  the  resum[)tion  of  normal  rhythm.  Lewis  believes 
that  paroxysmal  tachycardia  proper,  as  met  with  in  experiment  and  in 
man,  is  the  result  of  intrinsic  change  in  the  heart  walls,  giving  rise  to 
the  production  of  ectopic  impulses.  The  ])aroxysm  has  its  origin  in 
the  ventricular  musculature,  and  is  constituted  by  the  establishment 
of  a  continuous  succession  of  what  are  usually  designated  as  extra- 
systoles.  It  may  be  supposed  that  the  paroxysm  is  the  result  of  a  local 
and  enhanced  irritability,  the  offspring  of  anemia.  There  is  a  very 
close  analogy  beteween  the  experimental  tachycardia  produced  by  Lewis 
and  the  ventricular  form  of  paroxysmal  tachycardia  as  seen  in  man. 


The  EfEect  of  Trypsin  on  Cancer  in  Mice. — In  order  to  determine  whether 
trypsin  has  any  actual  ett'ect  on  cancer,  Rushmoue  {Jour.  Med.  Research, 
1909,  xxi,  591)  has  tested  it  on  mice  inoculated  with  an  adenocarcinoma. 
In  those  mice  in  which  the  tumor  was  of  moderately  or  very  large  size 
the  injection  of  trypsin  showed  absolutely  no  beneficial  result.  In  the 
animals  with  early  tumors  cure  or  s])ontaneous  recovery  resulted  in  43 
per  cent.,  a  figure  about  that  which  is  given  as  the  percentage  for  spon- 
taneous recovery.  Histological  examination  revealed  no  evidence  of 
the  trypsin  having  acted  on  the  tiunor  cells.  Those  cells  around  the 
bloodvessels  were  in  the  best  condition,  and  no  especial  injinw  to  the 
cells  lying  on  the  periphery  of  the  tumor,  nearest  the  point  of  inoculation, 
could  be  made  out. 


The  Bacteria  of  the  Stools  in  Cancer  of  the  Stomach. — Browx  (Jour. 
Amer.  Med.  As.9oc.,  1909,  liii,  1525)  has  confirmed  the  findings  pub- 
lished from  Neusser's  clinic  as  to  the  presence  of  Boas-(  )j)pler  bacilli 
in  the  stools  of  cases  of  gastric  carcinoma.  Smears  of  the  stools  are 
made  and  stained  by  Gram's  method.  A  "Gram-negative"  stool 
excludes  cancer  of  the  stomach,  while  a  smear  showing  the  presence 
of  the  Gram-staining  Boas-Oppler  bacillus  is  more  easily  demonstrated 
in  the  stools  than  in  the  gastric  contents,  but  it  is  rather  readily  con- 
fused with  other  organisms.  Brown  found  Gram-positive  stools  in 
all  cases  of  gastric  cancer,  and  Gram-negative  stools  in  both  acute  and 
chronic  gastric  ulcer.  In  four  cases  in  which  the  clinical  diagnosis 
was  gastric  or  ])yloric  ulcer,  but  in  which  bacteriological  examination 
showed  Gram-positive  stools,  operation  or  auto])sy  revealed  a  carcinoma. 


The  Causes  of  Sudden  Death. — Brown  (Med.  Press,  1909,  Ixxxvii, 
414)  has  analyzed  1S3  cases  in  which  death  occurred  suddenly,  before 
or  just  after  the  patient  was  admitted  to  the  hospital.  Liability  to 
sudden  death  is  greatest  at  two  epochs;  from  birth  up  to  three  years, 
and  from  thirty  years  onward.  From  three  to  fourteen  there  is  practical 
immunity,  while  from  fourteen  to  thirty  very  few  cases  occur.  Of 
63  cases  under  five  years  of  age,  52  occurred  in  the  first  year  of  life. 
The  postmortem  findings  show  a  greater  variety  in  children  than  in 
adults.  Among  the  conditions  met  with  were  ])ulmonarv  collapse, 
suprarenal  hemorrhage,  and  lymphatism.  In  more  advanced  life 
vascular  degeneration  is  the  great  cause  of  sudden  death.  Of  109  cases 
over  twentv-one  vears  old,  heart  disease  was  the  cause  of  death  in  31 
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instances — 10  of  them  being  cases  of  aortic  insufficiency.  Granular 
kidney  without  other  cause  was  found  in  18  cases,  atheroma  of  coronary 
artery  in  17,  ruptured  aneurysm  in  14,  hemoptysis  in  phthisis  in  9, 
pneumonia  in  8,  cerebral  hemorrhage  in  6,  persistent  thymus  in  1,  and 
in  5  cases  no  cause  for  death  was  found.  It  was  striking  that  there  was 
an  associated  granular  kidney  in  64.2  per  cent,  of  the  cases.  Of  the 
cardiac  conditions,  aortic  regurgitation  and  coronary  arteriosclerosis 
were  the  most  frequent  findings.  When  pneumonia  was  the  cause 
of  death,  autopsy  revealed  in  every  instance  gray  hepatization — death 
being  apparently  due  to  postcritical  syncope. 


The  Diagnostic  Significance  of  Hemolysis  in  Cancer. — After  an  attempt 
to  determine  the  practical  clinical  value  of  the  hemolytic  reactions 
in  cancerand  tuberculosis, Smithies (J/ec?.  Rec,  1909,  Ixxvi, 901)  saysthat 
while  the  blood  serum  of  the  majority  of  patients  with  malignant  disease 
is  capable  of  destroying  normal  red  blood  cells,  the  same  manifestations 
are  possible  in  non-cancerous  subjects.  He  found  the  reaction  positive 
in  tuberculosis,  syphilis,  various  forms  of  disease  associated  with  anemia, 
in  inflective  processes,  and  in  one  clinically  normal  individual.  In 
general,  however,  while  the  reaction  is  positive  in  the  majority  of  can- 
cerous patients,  it  is  negative  in  the  majority  of  normal  individuals,  or  of 
persons  suffering  from  other  diseases.  In  so  far,  it  may  have  some 
slight  clinical  value.  While  85  per  cent,  of  one  hundred  and  fifty-three 
cases  of  cancer,  in  all  stages,  reported  by  Crile  gave  a  positive  hemolytic 
reaction.  Smithies,  in  a  much  smaller  series  of  twelve  cases,  obtained  a 
positive  reaction  in  only  58.3  per  cent.  In  92  per  cent,  of  fifty-two  cases 
of  tuberculosis,  Crile  reports  a  reaction  of  "reverse  hemolysis."  This 
was  obtained  by  Smithies  in  only  two  out  of  fifteen  instances.  The 
sera  from  two  cases  of  benign  tumor  failed  to  give  hemolysis. 


Cardiolysis. — This  operation  for  the  treatment  of  cardiac  insufficiency 
following  on  chronic  mediastinitis  or  chronic  adherent  pericardium  was 
suggested  by  Brauer,  and  first  performed  by  Peterson  and  Simon  in  1902. 
The  twenty  cases  of  cardiolysis  which  have  been  reported  since  are 
reviewed  by  Lecene  {Archiv.  des.  mal.  du  ccpur,  des  raisseaux,  et  du 
sang.,  1909,  ii,  673)  who  believes  that  the  operation  deserves  to  be  used 
much  more  frequently.  The  main  indication  for  cardiolysis  is  a  marked 
.systolic  retraction  of  the  precordial  region  apparently  dependent  on  an 
adherent  pericardium.  The  most  striking  results  are  to  be  sought 
(according  to  Daniclson)  in  those  cases  in  whicli  the  signs  of  cardiac 
insufficiency  fail  to  clear  up  under  tiie  regular  medical  treatment.  The 
final  outconu"  de]>ends  on  tlie  condition  of  the  heart  nuiscle,  and  for  this 
reason  the  operation  should  be  performe(l  early  and  not  left  as  a  late 
resort.  In  itself  tiie  operation  is  extremely  sim])le  and  consists  in  the 
resection  of  8  to  10  cm.  of  the  third,  fourth,  and  fifth  ribs  and  cartilages 
—thus  doing  away  with  the  rigid  wall  against  which  the  heart  has  been 
tugging.  The  time  required  is  about  fifteen  minutes.  No  serious 
results  following  the  o))eration  have  been  reported.  The  benefit 
obtained  has  varied  in  the  diif(M-ent  eases,  but  in  general  it  has  been 
quite  marked,  wiiile  in  sevend  iustiiiices  confirmed  invalids  have  been 
enabled  to  return  to  work. 
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Perforating  Ulcer  of  the  Stomach  Treated  and  Cured  by  Drainage  with- 
out Suture. — Leroy  and  Mixet  (Archiv.  gen.  d.  chir.,  1909,  iv,  1101) 
says  that  of  53  cases  of  perforating  ulcer  of  the  stomach,  (operated  on  by 
French  surgeons,  38  died  and  15  recovered.  The  case  here  reported 
had  never  presented  digestive  disturbances  until  five  days  before  the 
sudden  onset  of  symptoms  of  perforation.  These  consisted  of  slight 
pain  on  taking  food,  and  were  not  relieved  untU  vomiting  occurred 
about  a  quarter  or  a  half  hour  afterward.  Thirty-six  hours  after  the 
development  of  symptoms  of  perforation,  the  patient  was  operated  on. 
On  opening  the  abdomen  a  considerable  quantity  of  greenish  fluid 
containing  numerous  particles  of  food,  escaped  from  the  wound  and 
passed  to  all  parts  of  the  abdomen.  The  chief  evidence  of  trouble 
was  in  the  region  of  the  stomach  and  after  considerable  difficulty 
an  opening  was  found  in  the  posterior  wall  near  the  cardia  and  lesser 
curv'ature.  It  was  about  5  mm.  in  diameter,  had  a  punched-out  appear- 
ance and  was  surrounded  by  an  indurated  zone.  All  efforts  to  close 
the  opening  by  suture  failed,  and  the  patient's  condition  becoming  bad, 
further  attempts  were  abandoned.  Four  drains  of  large  calibre  were 
placed  in  the  abdomen,  the  first  imder  the  liver,  the  second  in  the  left 
iliac  fossa,  the  third  in  Douglas'  pouch,  and  the  fourth  in  the  lesser 
cavity  of  the  peritoneum  opposite  the  gastric  pert'oration.  The  abdomi- 
nal wall  was  then  sutured.  After  a  variable  course  of  three  months' 
duration,  with  much  suppuration,  the  j)atient  finally  left  the  hospital 
cured. 


Acetone-alcohol  for  the  Disinfection  of  the  Field  of  Operation. — Herkf 
(Zenfralhl.  f.  Chir.,  1909,  xxvi,  1777)  says  that  acetone-alcohol  is  the 
best  known  disinfecting  material  for  the  skin.  He  disinfects  the  field 
of  operation  in  any  part  as  follows:  No  special  previous  preparation  is 
made,  as  by  sublimate  applications.  The  part  is  not  washed  with  soap 
and  water,  but  the  skin  is  rubbed  for  five  minutes  with  flannel  cloths 
wet  with  acetone  and  alcohol,  ecjual  parts.  The  excess  is  then  spongetl 
away.  An  alcohol  or  ether  solution  of  resin  was  then  apj>lied  with  a 
brush  as  a  wound  protective  and  the  sheets  placed  in  position  for  the 
operation.  After  the  o[)eratiou  the  wound  fluids  are  wipeil  dry,  and  the 
resin  solution  is]  applied  to  the  sutures  and  the  woiuul.  Herff  has 
previously  reported  concerning  the.  clinical  results.     He  has  employed  it 
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in  over  280  abdominal  sections.  There  were  no  severe  wound  infections. 
Twice  there  was  sHght  infection,  one  from  a  myoma  stump,  the  other 
from  air  infection.  The  bacteriological  and  clinical  proofs  have  given 
to  the  acetone-alcohol  and  the  wound  protective  such  a  high  value,  and 
the  method  is  so  simple,  that  it  is  warmly  recommended. 


Cystitis  with  Incomplete  Retention  of  Urine. — Cealic  and  Strominger 
{Ami.  (I.  nial.  d.  org.  r/ni.-iiriti.,  U>09,  ii,  17S7)  say  that  it  is  well  estab- 
lished that  inflammation  of  the  bladder  without  mechanical  obstruction, 
may  produce  retention  of  urine,  complete  or  incomplete,  the  latter  more 
frequently.  Three  cases  of  the  incomplete  t^-pe  are  reported,  the  cystitis 
being  chronic.  In  two  cases  the  infection  was  with  gonococci,  in  the 
third  probably  with  the  colon  bacilli.  In  chronic  cystitis  the  retention 
is  due  to  the  pathological  changes  in  the  muscles  of  the  bladder.  In  the 
first  stage  of  the  disease  the  muscle  is  hypertrophied  by  overwork.  In 
the  second  stage  a  sclerous  hypertrophy  follows,  and  in  the  third  stage 
an  atrophy.  Some  of  the  muscle  tissue  remains,  but  is  not  well  co- 
ordinated. The  fatty  tissue  is  infiltrated  among  the  muscle  fibers  and 
disturbs  the  retraction  of  the  bladder,  and  this  leads  to  retention.  When 
fluid  is  injected  into  the  bladder,  the  desire  to  urinate  becomes  intense, 
while  the  contractility  of  the  bladder  is  little  accentuated.  The  urethral 
sphincter  is  not  involved  in  the  process,  so  that  incontinence  does  not 
usually  result.  There  may  be  incontinence  due  possibly  to  an  increased 
sensibility  or  to  a  participation  of  the  urethral  sj^hincter,  which  plays  an 
important  part  in  the  act  of  micturition.  Acute  retention  comes  on 
sometimes  in  chronic  cystitis  and  is  to  be  explained  by  attacks  of  acute 
cystitis,  which  produce  an  inhibitory  action  upon  the  bladder  muscle. 


Intrahuman  Bone  Grafting  and  Reimplantation  of  Bone. — INIacEwex 
{.liiuaLs  of  Siirgeri/,  1909,  1,  959)  refers  to  a  case  in  which  the  greater 
part  of  the  humerus  was  restored  by  intrahuman  transjilantation, 
thirty  years  ago.  The  boy  who  was  then  operated  on  is  now  a  man  in 
regular  employment,  and  the  details  of  the  case  are  jiresented  in  their 
entirety.  Besides  this  case  tliree  others  are  mentioned,  one  illustrating 
human  reimplantation  of  the  flat  bones  of  the  skull,  and  two  of  restora- 
tion by  transj)lantation  of  hmnan  jaw  bones.  These  cases  are  quoted 
as  examples  of  many  others  in  which  bone  grafting  and  transplantation 
of  bone  have  been  successful.  The  periosteum  plays  no  part  in  the  bone 
reproduction  after  transjilantation,  and  in  the  majority  of  the  cases  the 
periosteum  was  not  transplanted  with  the  bone.  In  the  case  in  which 
the  humeral  shaft  was  largely  restored  thirty  years  ago,  the  grafted  arm 
has  increased  in  length,  but  not  proportionately  to  the  increase  of  the 
sound  one,  the  latter  being  now  three  inches  longer.  A  skiagram 
shows  that  the  increase  in  length  of  the  atl'ected  arm  has  taken  ])lace 
almost  entirely  from  the  proximal  epiphysis.  This  increase  may  be 
taken  as  an  index  of  the  amount  of  growth,  which  usually  occurs  from 
the  proximal  humeral  epijihysis.  All  but  a  minute  portion  of  the  distal 
epiphysis  was  destroyed  by  the  original  osteomyelitis.  The  grafted 
portion  of  tissue,  which  is  easily  recognized  from  the  rest  of  the  shaft 
by  its  form  and  contour,  has  incr(>as(><l  uiarketlly  iu  thickness  and  some- 
what in  length,  so  tliat  there  has  been  here  interstitial  osseous  increase. 
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This  indicates  tliut  all  of  tht-  increase  in  length  of  the  alfected  shaft 
tlid  not  come  from  the  epiphysis.  In  another  case  a  large  osseous  defect 
in  the  skull,  about  two  and  one-half  inches  in  diameter,  was  filled  in  by 
osseous  fragments.  The  majority  of  them  lived,  grew,  and  threw  out 
ossific  matter  sufficient  to  unite  them  individually  to  one  another  and 
to  the  rest  of  the  uninjured  cranium.  Ten  years  later  the  skull  was 
firm  all  over,  the  bone  over  the  site  of  prior  injury  had  grown  in  propor- 
tion to  the  rest  of  the  skull.  In  a  third  case,  the  transverse  ramus 
of  the  jaw,  removed  years  before,  was  restored  by  transplantation  of  a 
piece  of  rib,  of  proper  length  to  fill  the  ga]>.  The  rib  was  removed 
subperiosteally,  and  divided  longitudinally  into  strips.  These  were 
insertetl  into  the  gap  in  the  soft  tissues,  and  secured  to  the  ends  of  the 
bone  on  either  side,  so  as  to  keep  the  right  mandible  in  its  proper  position. 
The  operation  was  done  through  an  external  incision  below  the  jaw  and 
the  wound  was  closed  over  the  transplanted  bone  and  dressed.  One 
small  portion  of  bone  was  later  shed.  Six  years  after  the  operation  the 
transplanted  bone  had  thickened.  The  patient  is  now  perfectly  well, 
and  can  use  the  mouth  freely  for  mastication;  she  speaks  well,  and  the 
face  is  svmmetrical. 


Ligation  of  the  Thyroid  Vessels  in  Certain  Cases  of  Hyperthyroidism. — 
Mayo  {Annals  of  Surgery,  1909,  1,  1018)  says  that  the  oi)eration  is 
indicated  in  those  suffering  from  mild  symptoms  of  hyperthyroidism, 
and  those  in  whom  the  diagnosis  is  made  early,  possibly  before  the  less 
important  eye  symptoms  or  even  goitre  is  present.  In  cases,  which  are 
hardly  severe  enough  to  warrant  a  thyroitlectomy,  the  ligation  of  the 
vessels  will  often  produce  a  cure  in  a  few  weeks,  with  but  little  risk  of 
special  medication.  It  is  indicated  in  that  larger  group  of  acute  severe 
exophthalmic  goitres,  and  in  the  chronic  and  very  sick  patients,  who, 
having  exhausted  all  forms  of  treatment,  are  now  suffering  with  various 
secondary  symptoms,  dilatations  and  degeneration  of  the  heart,  fat 
liver,  soft  spleen,  diseased  kidneys,  which  have  resulted  from  the  toxins, 
as  seen  in  the  latter  stage  of  Grave's  disease,  changes  which  are  after 
all  the  final  cause  of  death.  All  severe  cases  should  be  under  observa- 
tion for  a  short  time  at  least  and  some  cases  for  a  considerable  time,  to 
improve  their  condition  if  possible,  even  before  a  ligation.  580  cases 
have  been  operated  on  at  St.  Clary's  Hospital.  Of  these  225  were  by 
ligation  of  the  superior  thyroid  arteries  and  veins,  138  were  ligated 
sufficiently  long  ago  to  make  their  rei)ort  of  value.  There  was  slight 
improvement  in  9  cases,  great  improvement  in  44  cases,  very  marked 
improvement  in  11  ca.ses,  4  cases  are  absolutely  well,  and  in  9  cases  of 
(juestionable  exophthalmic  goitre,  there  was  no  improvement.  In  the 
majority  of  cases  the  ligation  is  made  as  a  definite  step  in  a  graduated 
operation  to  reduce  excessive  secretion  of  the  gland,  and  some  of  the 
cases  are  yet  to  be  operated  on  for  the  removal  of  part  of  the  gland  as  a 
.secondary  procedure. 

Musculospiral  Paralysis  Complicating  Fracture  of  the  Humerus. — 
ScuDDER  {Annals  of  Surrjrrij,  1909,  1,  1118)  says  that  musculospiral 
paralysis  occurs  in  from  4  to  8  per  cent,  of  cases  of  fracture  of  the 
humerus.     Fracture  of  the  middle  of  the  humerus  is  most  frequently 
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complicated  by  musculospiral  paralysis.  It  may  occur  at  any  age  from 
fracture  of  the  humerus.  It  is  primary  if  it  dates  from  the  accident 
and  it  is  secondary  if  it  is  subsequent  to  the  accident.  Primary  paralysis 
indicates  a  more  severe  injury  to  the  nerve  than  does  secondary  paralysis. 
The  diagnosis  of  the  exact  pathological  condition  of  the  ner\'e  following 
trauma  to  it,  is  of  the  greatest  importance  and  is  difficult  to  determine. 
Progressive  impairment  of  f  miction  or  stationary  paralysis  of  the  nerve, 
complicating  fracture  of  the  hmnerus  justifies  and  may  demand  opera- 
tion. Operation  means  the  release  of  the  nerve  from  compression  or  ten- 
sion and  often  resection  and  suture,  and  always  guarding  against  recur- 
rent compression  or  stretching.  A  late  suture  (months  after  the  injury), 
is  attended  by  technical  difficulties  not  present  in  an  early  suture  (soon 
after  the  injury).  Resection  of  the  humerus  to  allow  of  approximation 
of  the  divided  ends  of  the  musculospiral  nerve  is  a  good  procedure 
(AUis,  Philadelphia),  but  not  until  nerve  suture  a  distance  has  first 
been  carefully  employed.  Electrical  reactions  cannot  determine  the 
pathological  condition.  They  are  of  value  in  determining  the  course 
of  events.  The  prognosis  after  operation  is  good;  the  earlier  a  necessary 
operation  is  done  the  speedier  the  cure.  Exercise  of  paralyzed  muscles 
by  electric  stimulation  (galvanism)  is  helpful.  Sensory  symptoms  are 
variable;  in  general  the  sensory  spnptoms  have  no  relation  to  the  degree 
of  motor  loss. 


Non-operative  Reduction  in  the  Treatment  of  Traumatic  Coxa  Vara  and 
Valga. — Sprengel  {Zentralb.  f.  Chir.,  1909,  xxxvi,  1745)  takes  up 
especially  the  treatment  of  these  conditions,  the  anatomical  and  clinical 
aspects  having  been  discussed  in  previous  papers  on  the  subject.  Almost 
without  exception  it  begins  with  a  trauma,  which  results  in  an  epiphy- 
seal separation  of  the  femoral  head.  The  obvious  treatment,  therefore, 
is  to  replace  the  separated  surfaces  in  position.  A  case  is  reported  in 
which  the  traumatic  coxa  vara  came  to  treatment  three  days  after  the 
accident.  The  displacement  was  so  slight  that  the  real  and  functional 
shortening  was  only  1  cm.  The  external  rotation,  limitation  of  move- 
ment, age  (seventeen  years),  the  preceding  injury,  and  the  .r-rays  made 
the  (Hagnosis  jiositive.  The  replacement  was  effected  in  narcosis,  by 
forcible  extreme  abduction,  and  as  far  as  possible  internal  rotation  with 
fixation  in  this  position  by  plaster-of-Paris.  This  position  was  main- 
tained with  several  changes  of  the  jilaster  dressing  until  it  reached  only 
to  the  knee,  for  four  months.  The  result  was  very  satisfactory.  The 
shortening  and  external  rotation  had  disappeared.  Abduction  and 
internal  rotation  were  slightly  limited  and  there  was  little  disturbance 
of  the  gait.  A  somewhat  similar  case  of  trainnatic  coxa  valga  is  also 
reported.  A  thirteen-year-old  student,  six  weeks  before  admission,  had 
ste])p('<l  in  a  hole,  and  was  iiniiu'diately  seized  witli  a  severe  pain  in  the 
right  lii[).  There  was  associated  external  rotation  and  a  marked  di.s- 
turl)aii(e  of  the  gait.  Thn-e  weeks  before  the  accident,  however,  there 
was  present  a  slight  pain  in  the  same  hip.  On  admission,  the  right 
femur  was  markedly  rotated  externally,  slightly  abducted,  and  somewhat 
flexed.  There  was  no  functional  shortening,  but  a  real  shortening  of 
2  cm.  which  was  overcom(>  by  a  sinking  of  the  pelvis.  The  .r-rays 
showed  a  separation  of  tlie  epiphysis,  with  a  displacement  in  the  position 
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of  coxa  valga.  Reduction  was  performed  in  narcosis  with  forcible 
adduction  and  internal  rotation.  The  correction  was  successful  only 
when  the  internal  rotation  was  carried  out.  It  could  be  easily  fi.xed  in 
adduction  and  in  internal  rotation,  which  position  was  maintained  for 
two  months,  when  the  treatment  was  changed  to  medical  and  mechanical 
methods.  About  a  month  later  the  function  in  both  limbs  was  about 
the  same.  There  was  real  shortening  of  1  cm.,  which  was  overcome 
by  sinking  of  the  pelvis  on  that  side.  The  external  rotation  was  hardly 
recognizable,  flexion  could  be  made  to  only  about  one-half  of  the  normal, 
rotation  was  the  same  as  on  the  left  side,  and  abduction  to  about  20 
to  25  degrees  was  possible.  There  was  a  slight  dragging  of  the  right 
leg  in  walking.  Sprengel  emphasizes  the  importance  of  the  use  of 
forcible  correction  of  the  deformity  as  well  as  the  prolonged  immobiliza- 
tion afterward.  Consolidation  here  takes  place  slowly,  and  the 
obliquity  of  the  neck  favors  displacement  of  the  bone  ends.  A  correct 
diagnosis  of  the  coxa  vara  or  valga  is  also  of  great  importance.  He  has 
seen  about  20  cases  in  most  of  which  the  diagnosis  of  coxitis  had  been 
made. 


Double  Traumatic  Dislocation  of  the  Shoulder. — Lindemann  {Deut. 
Ztschr.  f.  Chir.,  1909,  cii,  561)  saw  in  three  months,  three  cases  of 
simultaneous,  traumatic  dislocation  of  the  two  shoulders.  He  saw  also 
two  cases  of  simultaneous  dislocation  of  both  shoulders  in  persons  who 
had  previously  suffered  from  a  dislocation  of  one  or  the  other  shoulder; 
and  in  which  there  occurred  a  dislocation  in  the  left  shoulder,  previously 
sound.  In  children  dislocations  of  the  shoulder  are  rare,  in  middle  age 
they  are  not  common,  and  only  in  old  age  are  they  relatively  common. 
Only  one  of  Lindemann's  patients  was  young  (eighteen  years).  The 
others  were  thirty-six,  forty-seven,  fifty-seven,  sixty,  and  sixty-six  years 
of  age.  It  is  believed  that  changes  in  the  joint  and  ligaments  and 
overlying  soft  tissues  play  an  important  role,  as  when  they  are  atrophied. 
In  the  young  and  middle  aged  these  structures  are  so  strong  that  the 
bones  are  more  frequently  fractured  than  dislocated.  The  relaxation 
of  the  ligaments  and  other  soft  structures  coming  on  with  age,  gradually 
loosens  the  joint.  Degenerative  changes  also  play  a  part,  and  these 
come  on  in  some  cases  earlier  than  in  others,  especially  in  the  working 
classes  among  whom  the  dislocations  most  frequently  occur.  Severe 
violence  is  not  always  necessary,  even  for  a  double  dislocation.  They 
may  be  due  to  direct  or  indirect  violence  or  to  muscular  contraction. 
All  the  dislocations  observed  by  Lindemann  were  preglenoidal,  three 
of  them  purely  subcoracoid,  in  which  the  .r-rays  showed  no  changes  in 
the  bones.  In  one  case  there  was  a  shadow,  probably  from  a  broken-off 
piece  of  bone.  A  tearing  off  of  the  greater  tuberosity  was  shown  in  one 
of  the  cases,  and  on  the  same  side  a  fracture  of  the  glenoid  margin.  In 
three  recent  cases  reduction  by  Kocher's  method  was  easy,  without 
narcosis,  but  with  small  doses  of  morphine.  In  only  one  of  the  recent 
cases  was  narcosis  necessary.  In  one  case  in  which  the  dislocation  was 
three  months  old,  the  reduction  was  unsuccessful  in  the  first  attempt, 
and  successful  on  the  second  attempt  under  narcosis.  On  the  other 
side,  in  the  same  case,  the  careful  efforts  at  reduction  on  account  of  the 
evident  atrophy,  led  to  a  fracture  of  the  shaft  of  the  humerus  at  the  deltoid 
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insertion.  In  one  ease  there  soon  developed  recurrent  dislocations  in 
one  shoulder  and  later  in  the  other.  In  this  ca.se  altotjether  about  two 
hundred  dislocations  occurred,  and  in  one  day  as  many  as  three.  In  the 
l)ast  four  years  the  patient  has  been  unable  to  work. 


Volvulus  of  the  Intestines  as  a  Disease  of  Hungry  Men. — Spasokukozky 
{Archiv.  f.  kliu.  Chir.,  1909,  xclx,  211)  says  that  he  has  collected 
observations  for  eleven  years,  in  the  government  hospital  at  Smolensk. 
About  70  per  cent,  of  the  patients  are  peasants,  and  nearly  all  of  them 
country  people.  This  fact  is  of  especial  importance  since  the  literature 
of  ileus  concerns  itself  chiefly  with  jjatients  from  the  large  cities.  It  is 
generally  considered  that  volvulus  of  the  sigiuoid  flexure  is  the  most 
common,  while  other  parts  of  the  intestinal  tract  are  very  rarely  involved. 
Lindemann's  observations  lead  to  a  different  conclusion.  Of  the  96 
cases  of  acute  intestinal  obstruction,  there  were  8  of  invagination,  8  of 
tumor  (cancer,  tuberculosis),  5  of  properitoneal  hernia,  20  of  strangulated 
hernia,  8  of  imknovvn  cause,  and  47  of  intestinal  volvulus.  Of  the  47 
cases  of  volvulus,  18  were  of  the  sigmoid  flexure,  1  of  the  cecum,  and 
28  of  the  small  intestine.  Concerning  the  question  of  the  turning  of  the 
intestine,  there  are  three  chief  factors:  (1)  The  intestinal  peristalsis 
which  is  permanent  and  is  increased  by  the  taking  of  food  and  the  work 
of  the  intestine.  (2)  The  intestinal  contents;  moderate  filling  of  the 
intestine  occurs  with  a  meat  diet,  and  excessive  filling  with  a  vegetable 
diet.  At  times  the  intestines  are  absolutely  empty.  Two  cases  were 
observed  in  which  the  total  contents  of  the  small  intestines  could  be 
held  in  the  hollow  of  the  two  hands.  (3)  Abdominal  jiressure;  this 
varies  between  extreme  limits,  as  between  the  lax  abdominal  wall  of  the 
multipara,  and  the  tense  abdominal  wall  of  a  strong  man.  In  one 
patient  who  was  extremely  emaciated  the  oj^eration  showed  that  all  the 
small  intestines  lay  to  the  left  of  the  sigmoid  flexure,  which  was  snared 
by  them  and  was  very  much  dilated.  In  considering  the  mechanism  of 
this  case  and  an  analogous  one,  Spa.sokukozky  is  convinced  that  there 
must  have  been  a  tune  when  the  small  pelvis  was  free  of  small  intestines 
and  filled  by  the  sigmoid  flexure.  The  small  intestines,  empty  because 
of  hunger,  moved  upward.  The  vomiting  caused  further  movement 
upward  into  the  left  hypochondrium.  By  the  taking  of  nourishment 
or  by  a  change  in  position,  the  sigmoid  moved  out  of  the  pelvis.  The 
small  intestines  then  took  its  place,  pa.ssing  over  and  constricting  the 
two  ends  of  the  siiimoid. 


THERAPEUTICS. 


UNDER   THE    CHARGE    OF 

SAMUEL  W    LAMBERT,  M.D., 

PROFESSOR    OF     APPLIED    THERA.PEUTICS     IN  THE     COLLEGE  OF     PHYSICIANS      AND     SUROKONS, 
COLUMBIA   DNIVER8ITT,   NEW  YORK. 


The   Hemoptysis   of   Phthisis   and  its   Treatment.-    Rkuiik    (/ril.  f. 
(in-.l.  FortbUdiini/,   1909,  xv,  405)  says  ihiit  tlic  patient  should  be  kept 
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in  bed  and  avoid  all  physical  and  mental  effort.  Warm  drinks,  alchohol, 
and  effer\-escent  drinks  should  be  prohibited.  The  food  and  drink 
of  the  patient  should  he  reduced  to  a  minimum.  An  ice  bag  on  the 
chest  corresponding;  to  the  ])art  of  the  lung  involved  may  be  of  service. 
Morphine  .should  lie  prescribed  to  stop  the  cough,  lleiche  says  that 
digitalis  acts  well  in  some  ca.ses,  those  in  which  the  bleeding  is  dependent 
upon  a  congestion  of  the  venous  pulmonary  .system.  If  the  arterial 
.system  is  the  .source  of  hemorrhage,  digitalis  is  unsafe.  Reiche  admits 
that  the  differential  diagnosis  of  these  two  forms  of  pulmonary  hemor- 
rhage is  difficult  and  often  impos.sible.  He  believts  that  adrenalin 
is  harmful  and  that  ergot  has  little  or  no  effect  in  pulmonary  hemor- 
rhage. He  has  used  gelatin  with  no  convincing  results  of  its  efficacy. 
The  ingestion  of  gelatin  by  the  mouth  pr*  bably  has  little  or  no  effect 
upon  pulmonary  hemorrhage.  While  the  subcutaneous  injection 
is  painful,  Reiche  has  seen  good  results  with  the  use  of  calcium 
chloride  in  hemopty.sis  in  some  cases.  He  recommends  a  dose  of 
4  grams  during  the  twenty-four  hours,  divided  into  two  doses.  The 
u.se  of  calcium  chloride  is  perfectly  safe,  but  its  effect  varies  con.siderably 
in  individual  cases.  Furthennore,  it  is  always  difficult  to  estimate 
a  definite  therapeutic  effect  of  a  drug  in  ])ulmonarv  hemorrhage  which 
often  ceases  spontaneously. 


The  Treatment  of  Severe  Anemias  with  Human  Blood  Transfusion. — 
Weber  {Drut.  Arrhir  f.  klin.  M(d.,  1909,  i,  ii,  105)  reports  seven  ca.ses 
of  .severe  primary  anemia  which  he  treated  by  human  blood  transfusion. 
He  obtained  about  25  c.c.  of  blood  by  aspirating  the  median  basilic 
vein  of  a  healthy  young  man.  This  blood  was  stirred  for  ten  minutes 
with  a  sterile  glass  rod  in  a  sterile  vessel  and  then  filtered.  He  used 
this  defibrinated  blood  as  a  stock  solution.  The  maximinn  dose  of 
this  solution  was  5  c.c.  He  injected  this  solution  by  means  of  a  .syringe 
into  the  median  basilic  vein  of  the  patient.  All  of  the  cases  received 
at  lea.st  three  transfusions  during  a  period  of  six  weeks  or  more,  and 
they  all  improved.  The  percentage  of  hemoglobin  and  the  number 
of  red  blood  cells  increased  and  at  the  same  time  the  symptoms  improved. ' 
Untoward  effects  after  the  transfusion  were  frequent,  but  of  short  dura- 
tion and  not  serious.  The  most  common  untoward  effects  were  moder- 
ate fever,  headache,  ringing  in  the  ears,  malaise,  and  dyspnoea.  In 
one  case  tran.sfusion  was  followed  by  fever  lasting  four  days,  with  a  small 
area  of  consolidation  in  the  right  lung,  ]>robably  due  to  infarction. 
Weber  ascribes  the  beneficial  effects  of  blood  transfusions  to  a  stimula- 
tion of  the  blood-making  cells  of  the  bone  marrow.  He  ob.served 
always  after  the  injections  a  great  incrca.se  in  the  nund)er  of  nucleated 
red  bloofl  cells.  I'herefore,  he  advocates  the  u.se  t)f  only  5  c.c.  of  bloofl 
at  each  transfusion,  since  the  beneficial  effects  are  not  due  to  an  increase 
in  the  volume  of  the  blood.  Weber  claims  that  his  method  is  simple 
and  safe,  with  equal  or  better  results  than  with  arsenic  or  the  larger 
transfusions. 


Camphor  and  Pneumococci. — Seibert  (Miituh.  mrd.  Worh.,  H;09, 
xwvi,  1S34)  trcntcd  a  scri(>s  of  21  cases  of  pneumonia  with  injections 
of  camphor  oil.     The  age  of  the  youngest  patient  was  four  years,  and 
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the  oldest  seventy-two  years.  He  does  not  give  detailed  reports  of 
his  cases,  nor  does  he  state  the  average  duration  of  the  disease  under 
this  treatment.  The  camphor  was  administered  in  the  form  of  a  20 
per  cent,  solution  in  oil.  He  gave  it  in  variable  doses  as  high  as  12  c.c. 
at  a  single  dose.  He  repeated  the  dose  every  twelve  hours  until  the 
pulse,  respirations,  and  temperature  became  normal,  and  then  every 
twenty-four  hours  until  the  lungs  were  clear.  Seibert  noted  that  no 
crisis  occurred  in  any  case,  but  that  a  gradual  improvement  followed 
immediately  after  the  first  injection  and  continued  to  recovery  in  every 
case.  He  also  adds  that  the  duration  of  the  disease  was  considerably 
shortened.  Seibert  thinks  that  the  effect  of  camphor  may  be  explained 
by  a  direct  bactericidal  action  upon  the  pneumococci,  in  addition  to 
the  stimulating  action  of  the  camphor.  The  number  of  Seibert's  cases 
does  not  allow  one  to  draAV  any  definite  conclusions,  and  furthermore, 
his  series  of  cases  occurred  during  the  summer  months  when  pneumonia 
is,  as  a  rule,  less  virulent. 


A  New  Method  of  Treatment  of  Epilepsy. — Bratz  and  Schlockow 
(Deut.  vied.  Woeh.,  1909,  xxvii,  1184)  write  concerning  the  treatment 
of  epilepsy  in  the  state  institute  for  epileptics  at  Wuhlgarten.  They 
treated  50  cases  of  epilepsy  with  sabromin.  Sabromin  is  similar  in 
structure  to  sajodin,  being  the  calcium  salt  of  dibrombehendic  acid. 
It  contains  29  per  cent,  of  bromine;  3  grams  of  sabromin  seems  to 
equal  4  to  6  grams  of  potassium  bromide  in  strength.  They  gave  the 
sabromin  in  tablet  form,  each  tablet  containing  0.5  gram.  It  was  found 
better  to  give  the  remedy  one  hour  after  meals.  It  was  especially 
noteworthy  to  see  the  disappearance  of  various  skin  eruptions,  which 
had  been  caused  by  other  bromine  preparations.  Furthermore,  no 
case  of  skin  eruption  was  observ^ed  during  the  use  of  sabromin.  This 
has  been  explained  by  the  fact  that  less  bromine  is  furnished  to  the 
body  by  sabromin.  However,  it  seems  to  be  a  fact  that  sabromin, 
although  it  contains  less  bromine,  is  able  to  exercise  the  same  anti- 
epileptic  action  as  the  other  bromine  salts.  They  state  that  4  grams 
of  sabromin  contains  about  one-half  the  amount  of  bromine  in  an  equal 
fjuantity  of  potassium  bromide,  though  it  equals  6  grams  of  potassium 
bromide  in  efficacy.  To  explain  its  action  it  has  been  suggested  that 
sabromin  combines  directly  with  the  nervous  tissue. 


A  New  Bromine  Preparation  in  the  Treatment  of  Epilepsy. — Haymann 
{Med.  Klin.,  1908,  1,  1910)  gives  the  results  obtained  in  the  psychiatric 
clinic  at  Freiburg  with  the  use  of  sabromin  in.  the  treatment  of  epilepsy. 
Some  of  the  patients  have  been  under  the  treatment  for  seven  months, 
and  many  for  from  two  to  four  montlis.  Haymann  found  that  the 
remedy  was  well  borne,  causirig  no  untoward  symptoms  on  the  part 
of  the  gastro-intestinal  tract.  The  patients  took  the  remedy  with  ease, 
it  being  oflorless  and  almost  tasteless.  No  bromine  acne  was  obser\'ed 
(luring  the  u.se  of  sabromin;  on  the  other  hand,  already  existing  skin 
eruptions  cleared  up.  Two  tablets  of  ()..")  gram  each,  given  three  times 
a  dav,  gave  the  necessary  saturation  of  the  body  with  bromine.  This 
same  effect,  he  says,  would  not  be  obtained  with  4  grams  of  potassium 
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bromide.  Hayniann  determined  that  the  dose  could  be  considerably 
increased  without  the  danger  of  poisonous  symptoms.  It  appears 
plausible  from  the  chemical  structure  of  sabromin  that  its  action  is 
slow,  and  at  the  same  time  prolonged.  Haymann  says  that  his  clinical 
observations  agree  with  this  theory.  No  patient  became  accustomed  to 
the  remedy,  so  that  it  was  not  necessary  to  increase  the  dosage. 

The  Action  of  Fats  in  Excessive  Gastric  Secretion.^ — Martinet 
(Proisc  vied.,  1909,  Iviii,  515)  advocates  the  use  of  olive  oil  in  cases  of 
excessive  gastric  secretion,  such  as  ulcer  of  the  stomach,  simple  hyper- 
chlorhydria,  and  gastrosuccorrhcea.  He  also  believes  that  from  100 
to  150  grams  of  olive  oil  taken  before  breakfast  is  beneficial  in  the  treat- 
ment of  gallstones.  Often  the  olive  oil  is  objectionable,  and  then  the 
fat  may  be  prescribed  in  the  form  of  fresh  milk  or  cream.  Fresh 
almonds  up  to  an  amount  of  80  to  100  grams  a  day  may  also  be  used  to 
furnish  the  required  amount  of  fat.  Fresh  bone  marrow  spread  on 
bread  in  place  of  butter  is  another  method  suggested  for  su{)plying  the 
fat.  He  also  suggests  that  olive  oil  may  be  substituted  for  butter  in 
the  preparation  of  food,  since  it  is  more  easily  digestible  than  other  fats. 
Olive  oil,  he  claims,  diminishes  gastric  secertion,  regulates  the  bowels, 
and  supplies  easily  digestible  nutriment. 


The  Treatment  of  Gastric  Ulcer  with  Iron  Chloride  Gelatin. — Bourget 
{Thcrap.  Monats.,  1909,  vii,  353)  has  used,  for  a  number  of  years, 
stomach  lavage  with  a  1  per  cent,  solution  of  iron  chloride  for  the  treat- 
ment of  gastric  ulcer.  He  replies  to  the  objections  of  some  against 
the  use  of  the  stomach  tube  in  ulcer  of  the  stomach  that  he  has  used 
it  thousands  of  times  with  no  bad  results.  On  the  contrary,  most  of 
his  cases  have  been  cured  in  fourteen  days,  and  some  even  in  still  less 
time.  Since,  in  practice,  it  is  often  inconvenient  to  u.se  a  stomach  tube, 
he  has  endeavored  to  apply  a  modification  of  this  treatment  by  giving 
the  iron  chloride  in  gelatin.  He  prepares  this  in  the  following  manner: 
100  grams  of  gelatin  is  dissolved  in  100  grams  of  water  and  100  grams 
of  glycerin.  To  this  he  adds  .50  grams  of  a  10  per  cent,  solution  of 
iron  chloride.  The  addition  of  the  iron  chloride  forms  a  preciy)itate. 
The  mixture  is  stirred  vigorously  while  warm  in  order  to  secure  a  homo- 
geneous distribution  of  this  precipitate.  The  mixture  is  then  poured 
into  the  moulds  of  1  c.c.  capacity  and  allowed  to  harden.  Two  or  three 
of  these  tablets  are  given  two  or  three  hours  after  meals.  Bourget 
follows  this  routine:  8  a.m.,  milk  and  zwiebach;  10  a.m.,  one  tablet; 
10.30  A.M.,  100  to  150  grams  of  alkaline  water;  12  noon,  milk  and  rice; 
3  p.^^.,  one  tablet;  3.30  p.m.  to  4,  150  grams  of  alkaline  water;  0  p.m., 
milk  and  rice;  9  p.m.,  one  tablet;  10  p.m.,  150  grams  alkaline  water. 
The  prescription  for  the  alkaline  water  is  as  follows: 

I^ — Xatrii  bicarb,  puriss 8.0 

Xatrii  phosph.  sicci.  4.0 

Xatrii  sulph. sicci.         2.0 

The  prescription  is  to  be  divided  into  powders. 

Dissolve  one  of  the.^e  powders  in  1  liter  of  cold  water. 

The  effect  of  this  method  of  treatment  is  very  favorable,  especially 
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upon  the  pain.  In  the  severe  cases  with  bleeding  he  begins  the  treat- 
ment by  lavage  with  a  1  per  cent,  iron  chloride  solution  and  then  follows 
with  the  iron  chloride  gelatin.  In  all  the  cases  so  treated  the  bleeding 
stopped  immediately  and  did  not  recur.  Bourget  adds  that  the  iron 
chloride  gelatin  has  the  further  advantage  of  combating  the  anemia. 


The  Treatment  of  Stokes-Adams  Syndrome. — Wilcox  (Boston  Med. 
and  Surg.  Jour.,  1909,  xxv,  825)  recommends  in  the  treatment  of  Stokes- 
Adams  syndrome  the  use  of  atropine  to  diminish  the  irritability  of  the 
pneumogastric  terminals,  and  strychnine  to  increase  the  force  and  fre- 
quency of  the  ventricular  systole.  He  adds  that  atropine  is  useless 
when  the  symptoms  are  flependent  upon  a  myocarditis.  Alcohol  in 
some  cases  has  seemed  to  diminish  the  attacks.  Wilcox  also  secured 
good  results  by  the  use  of  cactus  grandiflt)rus  given  in  the  form  of  the 
fluid  extract  in  doses  of  30  drops.  After  the  acute  attack  has  subsided 
he  gi^es  iodide  of  arsenic  in  doses  of  1  mg.  three  times  a  day.  Since 
the  presence  of  gummas  in  the  bundle  of  His  has  been  determined 
in  a  nimiber  of  autopsies,  he  thinks  it  wise  to  try  mercurial  inunctions 
or  intramuscular  injections  of  iodide  of  mercury  in  oil.  At  the  same 
time  strontium  iodide  should  be  given  in  increasing  doses. 


PEDIATRICS. 


UNDER    THE    CHARGE    OF 


LOUIS  STARR,  M.D.,  and  THOMPSON  S.  WESTCOTT,  M.D. 

OF    PHILADELPHIA. 


The  Effect  of  Cathartic  Drugs  in  Children. — I.  A.  Aut  (Archii'Ci 
Prdiatrici,  1909,  xxvi,  83())  reports  the  result  of  observations  made  to 
determine  the  therapeutic  limitations  of  cathartic  drugs  in  children, 
(^alomel,  castor-oil,  and  Epsom  salts  were  given  125  times  to  22  children. 
The  stools  were  examined  before  administration  began  and  also  twenty- 
four  hours  afterward,  particular  stress  being  laid  on  the  presence  of 
bloofl  and  iiuicus  in  the  feces;  these  elements  being  taken  as  an  index 
of  the  degnu'  of  irritation  j)ro(luced.  Calomel  in  1-grain  doses,  and 
the  same  amount  in  divided  doses,  showed  on  th(>  following  day  mucus, 
and  occasionally  blood  in  tlic  stools.  Two  or  3  grains  given  at  one  dose 
showed  both  blood  and  mucus,  which  continued  for  two  and  three  days. 
When  calomel  was  given  in  daily  divided  dosrs(  ,\y  grain)  for  a  consecutive 
number  of  days,  the  reaction  for  nuicus  and  blood  increased  in  intensity 
from  flay  to  day. 

Magnesium  sul])liatc  in  single  doses  of  I  (h-ani  of  a  s;ituraled  solution 
resulted  in  slight  irritation,  but  no  blood.  Larger  doses,  1  dram  for 
three  successive"  days,  showed  the  reaction  for  blood  and  considerable 
nuicus,  thougii  not  as  nuich  as  followed  rejx'ated  dos(\s  of  calomel. 
Castor  oil  in  single  doses  of  1  drain  showed  no  irritation.  Two  drams 
at  «»ne  dose  administered  to  older  children  showed  irritation  in  one  case 
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and  none  in  the  other.  One  dram  of  the  oil  for  three  .successive  nights 
caused  the  reaction  of  irritation  after  the  third  dose.  A  study  of  the 
resuhs  shows  that  all  three  cathartics  are  capable  of  producinfj  signs  of 
irritation  if  the  dose  is  large  enough  or  continued  for  a  period  of  time. 
Calomel  seems  to  give  the  greatest  irritation  witii  average  doses,  in  the 
shortest  time.  Castor-oil  gives  the  least  reaction.  The  Weber  and 
benzidene  tests  were  employed  to  demonstrate  the  presence  of  blood. 
It  was  obsen-ed  that  green  stools  were  especially  frequent  after  calomel 
and  that  the  odor  was  more  offensive.  Calomel  also  produced  the  most 
marked  effect  on  oxidized  bile  pigment,  when  present.  The  quantity 
of  unoxidized  bile  jngment  was  usually  larger  after  catharsis. 


Flexner  and  Jobling's  Anti-serum  in  Cerebrospinal  Meningitis. — Percy 
Marsh  and  Owen  William.s  {Brit.  Jour.  Childrcn'.s-  JJi-i.,  19U9,  vi, 
299)  report  the  results  of  Flexner  and  Jobling's  antiserum  in  18  consecu- 
tive cases  of  cerebrospinal  meningitis  in  children.  The  examination  of 
cerebrospinal  fluid  from  liunbar  puncture  is  essential  in  every  case  of 
meningitis.  Besides  the  tuberculous,  the  most  common  form  was 
found  to  be  due  to  Diplococcus  meningitidis,  a  Gram-negative  organ- 
ism. For  this  form  the  antiserum  is  most  serviceable.  Flexner's 
statistics  show  a  reduction  of  mortality  in  all  forms  of  the  disease  of 
29.6  per  cent.  In  523  cases  tested  with  the  serum  368  recovered.  The 
efficacy  of  the  serum  is  increased  the  earlier  it  is  given.  In  Flexner's 
tables  of  children  under  two  years,  of  eleven  treated  in  the  first  three 
days  one  died ;  of  eleven  treated  before  the  seventh  day  four  died ;  whereas 
of  29  treated  after  seven  days  20  died.  Of  the  18  cases  reported  by 
Marsh  and  Williams  the  first  four  were  tuberculous  meningitis,  in  which 
Diplococcus  meningitidis  was  also  isolated,  showing  that  the  latter 
may  occur  merely  as  a  secondary  infection  to  other  forms.  In  the 
remaining  14  cases  the  diplococcus  alone  was  isolated  in  every  instance. 
Twelve  t)f  the  14  were  under  one  year.  There  were  7  recoveries  in  the 
series,  5  of  which  were  under  one  year.  Only  3  cases  were  obtained 
in  the  first  feAv  days  of  illness  and  all  of  these  recovered,  two  being 
infants  of  three  and  five  months,  respectively.  In  the  other  case  the 
.serum  was  injected  from  the  seventh  day  to  as  late  as  the  fifty-eighth 
day.  In  all  the  cases  the  fluid  from  the  first  puncture  showed  turbidity. 
It  contained  albumin  in  increased  quantity,  reduced  Fehling's  solution 
only  .slightly,  and  contained  ])olymorphonuclear  leukocytes,  vacuolated 
cells,  and  the  diplococcus  both  intra-  anfl  extra-cellular.  After  the  first  and 
second  injection  of  serum  the  number  of  organisms  is  decidedly  reduced, 
and  after  the  seventh  day  this  fluid  becomes  clear  and  free  from  organ- 
isms. The  dosage  dej)ends  on  the  age  of  the  patient,  the  severity  of  the 
infection  and  the  number  of  organisms  present.  Dunn,  of  Boston, 
advocates  in  older  children  and  adults  four  do.ses  of  30  c.c.  each,  on 
successive  days.  Smaller  doses,  less  frecpiently  re])eated,  gave  better 
results.  In  the  present  series  a  child  of  four  received  an  initial  ( lo.se 
of  25  c.c,  which  was  repeated  every  fourth  day  uj)  to  a  total  of  130  c.c. 
A  child  of  three  months  received,  but  one  injection  of  10  c.c.  Another 
of  five  months  received  one  of  10  c.c.  and  later  one  of  7  c.c.  The.se 
ca.ses  are  among  the  recoveries.  When  purulent  exudate  had  formed 
on  the  brain  and  cord  Ijefore  the  .scrum  was  injected,  the  results  were 
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less  favorable,  as  the  serum  is  bactericidal  and  only  slightly  antitoxic. 
On  til  is  account  it  is  injected  directly  into  the  spinal  canal.  In  lumbar 
puncture  one  should  use  a  needle  accurately  fitting  a  syringe  holding  lo 
c.c.  If  the  fluid  shows  turbidity  remove  30  to  40  c.c.  of  it,  warm  the  anti- 
serum to  body  tcmi)crature,  and  inject  slowly  after  removing  the  fluid. 
Every  turbid  specimen  of  fluid  jiremises  the  diplococcus.  In  none  of 
the  recovered  cases  so  far  treated  is  there  any  evidence  of  hydrocephalus, 
mental  impairment,  or  other  disabilities  usually  following  this  disease. 


The  Urine  in  Gastro -intestinal  Diseases  of  Infancy. — John  Lovett 
Morse  and  Bronson  Crothers  {Archives  of  Pediatrics,  August, 
1909,  xxvi,  561)  quote  the  opinion  of  Koplik,  who  believes  that  renal 
complication  is  quite  a  factor  in  gastro-enteritis,  and  that  often  the 
stupor,  delirium,  convulsions,  and  oedema  in  severe  cases  are  due  to 
uremia.  Hohlfeld,  in  a  number  of  investigations,  found  that  in  the 
majority  of  fatal  gastro-enteric  cases  the  urine  contained  albumin  and 
a  few  casts.  In  35  autopsies  the  changes  in  the  kidneys  were  found  to 
be  parenchymatous.  He  believes  that  toxemia  and  kidney  irritation 
react  on  each  other  and  offer  a  bad  prognosis.  Chapin,  in  86  cases, 
records  75  as  having  albumin  and  casts  in  the  urine;  also  the  majority 
of  the  fatal  cases  had  albumin  in  the  urine.  The  authors  tested  the 
urine  in  300  babies  sutt'ering  from  gastro-intestinal  conditions.  The 
examinations  were  consecutive.  The  tests  for  albumin  were  nitric  acid 
(cold),  acetic  acid  and  heat,  or  both.  In  children  with  chronic  diges- 
tive disturbances  albumin  w^as  found  in  but  8  per  cent.  There  was 
usually  only  a  trace  of  it,  with  no  casts  and  no  oedema.  The  presence 
of  the  albumin  had  no  effect  on  the  prognosis.  In  acute  conditions 
albumin  was  found  in  a  little  over  10  per  cent,  of  the  cases.  There  was 
usually  only  a  trace  of  it  without  casts  or  blood  and  this  had  no  effect 
on  prognosis.  The  mortality  was  considerably  higher  in  the  intestinal 
cases  with  albumin  than  without  it.  These  were  not  accomj^anied  by 
cedema.  The  authors  conclude  that  the  pathological  condition  in  the 
kidneys  does  not  progress  beyond  cloudy  swelling  or  acute  hyperemia. 
There  was  nothing  to  suggest  any  causative  relation  between  the  affec- 
tion of  the  kidneys  and  stupor,  restlessness,  and  convulsion.  These 
they  believe  are  due  to  toxemia  and  not  to  uremia.  The  large  number 
of  cases  examined  give  a  general  idea  of  the  frequency  of  renal  compli- 
cation, and  the  inii)ortance  of  the  urinary  findings  in  prognosis  from  the 
clinical  side.     No  autopsies  were  reported. 
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The  Factors  Producing  Internal  Rotation  in  Labor.— Par.\more  {Jovr. 
Ohstcl.  (uhI  (li/ii.  liril.  Kiiijiiir,  October,  1909)  has  reviewetl  the  liter- 
ature of  the  subject  and  concludes  from  this  and  from  his  own  investiga- 
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tions  that  descent  ami  internal  rotation  take  place  essentially  as  follows: 
When  flexion  is  good  the  point  of  impact  of  the  vertex  occurs  at  the 
extremity  of  a  line  drawn  at  right  angles  from  the  centre  of  the  plane 
of  the  brim,  reaching  the  pelvic  floor  in  the  region  of  the  coccyx.  The 
muscular  fibers  arising  from  the  spines  of  the  ischia  and  inserted  into 
the  coccyx,  and  the  muscular  fibers  extending  from  the  anus  to  the 
coccyx  are  hypertro{)hied  during  pregnancy.  They  form  distinct 
muscular  bundles  very  tender  on  pressure  anil  capable  of  contraction. 
The  vertex  first  impinges  against  this  portion  of  the  pelvic  floor  and 
uterine  contractions  force  the  pelvic  floor  downward  at  this  point. 
The  pelvic  floor  yields  to  the  centre,  the  coccyx  slopes  downward 
and  forward,  forming  an  inclined  plane  down  which  the  vertex  is 
pressed.  AYith  the  forehead  posterior  it  descends  behind  the  vertex, 
occupying  the  middle  line  posteriorly.  The  transverse  diameters  of 
the  pelvis  become  diminished,  while  the  anteroposterior  are  increased 
as  the  outlet  is  reached.  The  forehead  is  forced  toward  the  hollow 
of  the  sacrum  by  the  increased  pressure  between  it  and  the  postero- 
lateral surfaces  of  the  pelvic  wall.  If  the  forehead  be  anterior,  cases 
may  be  divided  into  groups,  one  in  which  the  head  is  well  flexed,  and 
one  in  which  the  head  is  not  well  flexed.  When  flexion  is  good  the 
vertex  meets  the  pelvic  floor  in  the  region  of  the  cocc^'x,  and  is  gradually 
forced  lower  and  yet  anterior  toward  the  symphysis.  As  labor  continues 
the  forehead  is  compressed  obliquely  upward.  The  descent  of  the 
forehead  is  prevented  by  the  projecting  forward  of  the  vertex,  the  press- 
ure of  the  pelvic  floor  preventing  the  vertex  and  occiput  from  retreating. 
The  foetal  chest  forced  against  the  chin  prevents  the  forehead  from 
ascending  above  the  pelvic  brim;  the  forehead  passes  into  the  larger 
transverse  diameter,  allowing  the  cranial  axial  line  to  move  toward 
the  symphysis.  Uterine  contractions  and  the  frictional  resistance 
of  the  side  wall  of  the  pelvis  and  forehead  cause  the  occiput  gradually 
to  rotate  to  the  front,  while  the  forehead  turns  into  the  hollow  of  the 
sacrum.  The  factors  concerned  in  causing  rotation  are  the  expulsive  force 
from  above,  the  obstructing  central  fixing  force  from  below,  the  shape  of 
the  pelvis,  and  the  shape,  size,  consistence,  and  position  of  the  foetal  head 


Polyhydramnios  Complicated  with  CEdema.- — Caie  {Jour.  Obst.  and 
Gyn.  Brit.  Empire,  October,  1909)  reports  the  case  of  a  patient  in  her 
second  pregnancy,  who,  at  the  sixth  month,  was  taken  with  severe 
pain  in  the  back  and  side  with  general  abdominal  distress.  On  examina- 
tion there  was  marked  oedema  of  the  lower  extremities,  dyspnoea  and 
irregular  heart  action,  with  loud  mitral  and  pulmonary  bruits.  The 
])ain  was  referred  to  the  left  side  about  the  lower  dorsal  vertebrae,  ex- 
tending to  the  umbilicus.  The  abtlomen  was  ten.se  and  dull,  and  foetal 
heart  sounds  could  not  be  heard.  The  urine  was  scanty,  containing 
a  trace  of  albumin,  and  on  vaginal  examination  nothing  could  be  de- 
tected except  ballottement  which  was  very  plainly  present.  Under  rest 
and  medical  treatment  the  patient's  condition  somewhat  improved.  A 
month  later  the  patient  was  very  much  worse.  (Edema  had  become 
so  pronounced  that  the  patient  was  confined  to  her  bed.  Emaciation 
had  developed  and  the  facial  expression  resembled  that  of  ovarian  c-yst. 
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The  heart  sounds  were  irregular  and  intermittent.  On  attempting 
to  induce  labor  the  oedema  of  the  vulva  was  so  pronounced  that  this 
procedure  was  impossible.  Small  trocars  were  inserted  in  the  labia, 
and  when  the  oedema  had  sufficiently  subsided  the  membranes  were 
ruptured.  Labor  gradually  developed  and  the  patient  was  delivered 
by  forceps  of  a  dead  child.  The  puerperal  period  was  complicated 
by  intense  after-pain,  Avith  temperature  rising  to  100°  several  times. 
Over  the  abdomen  and  inner  sides  of  the  thighs  urticaria  of  a  very 
persistent  and  irritable  type  developed.  On  the  eighth  day  the  })atient 
had  a  chill  with  temperature  rising  to  104°.  This  speedily  subsided, 
the  patient  ultimately  making  a  good  recovery.  The  amniotic  liciuiil 
was  analyzed  and  found  alkaline,  with  a  specific  gravity  of  1010,  and 
contained  urea  and  albumin  with  epithelial  scales  and  various  salts. 


Pregnancy  Complicated  by  Nephrectomy  and  Cvariotcmy.— Akdkews 
(Jour.  Obsi.  (Did  Gi/)i.  Brit.  Empire,  October,  1909)  reports  the  case 
of  a  small,  delicate-looking  woman,  aged  thirty-two  years,  who  had 
had  the  right  kidney  removed  for  hydronephrosis.  The  kidney  had 
been  movable  and  the  surgeon  who  operated  did  not  intend  to  remove 
it;  but  on  exploration  it  bled  so  freely  and  was  so  disorganized  that 
removal  became  imperative.  When  Andrews  saw  this  patient  she  was 
seven  months  pregnant,  and  in  addition  had  a  cystic  tumor  the  size  of 
a  foetal  head  on  the  right  side  of  the  abdomen.  She  was  admitted  to 
the  hospital  and  upon  operation  a  unilocular  cyst  containing  three  pints 
of  fluid  was  removed.  The  patient  had  severe  vomiting  after  operation 
with  rapid  pulse,  and  seventy-two  hours  after  the  removal  of  the  tumor 
a  male  child  was  si)ontaneously  born.  ^Mother  and  child  nuide  a  good 
recovery.  The  patient  subsequently  had  her  tenth  child  within  a 
year  of  the  ovariotomy.  This  patient's  case  demonstrates  the  possi- 
bility of  successful  pregnancy  after  the  removal  of  one  kidney,  even 
though  the  patient's  condition  was  complicated  by  ovarian  tumor. 

Complete  Rupture  of  the  Uterus  Treated  by  Operation. — Lk.k  (Jour. 
Ob.si.  and  (li/)i.  Brit.  Empire,  October,  1909)  reports  ,")  cases  of  rupture 
of  the  uterus  treated  by  abdominal  hysterectomy,  with  3  recoveries, 
at  St.  ^Mary's  Hospital,  Manchester,  within  the  last  three  years.  His 
own  case  was  that  of  a  woman  in  her  third  labor,  the  two  previous  having 
been  terminated  by  forceps.  The  membranes  ruptured  before  the  head 
descended  and  engaged,  when  the  physician  called  to  see  the  patient, 
applied  the  forceps,  making  rejieated  efforts  to  deliver  under  anesthesia, 
without  success.  Shortly  afterward  the  patient  had  marked  pallor 
and  ra])id  jjuIsc  with  slight  luMuorrhage  from  the  vagina.  She  was 
immediately  transferred  to  the  hospital.  On  admission,  the  fcrtal  head 
was  Iving  above  the  ])elvic  brim,  and  evidently  the  uterus  had  completely 
ru])tiu-ed.  On  section  a  full-term  ftetus  was  found  among  the  iiUestines, 
the  head  resting  uijon  the  jironujutory  of  tlie  sacrum.  Tlie  placenta 
had  also  been  expelled.  The  anterior  wall  of  the  uterus  had  been 
completely  torn  across,  the  tear  extending  into  the  left  broad  ligament. 
The  uterus  was  rai)idly  removed  by  clami)itig  the  u])per  portions  of  the 
broad  HganuMit,  the  cervix,  which  was  widely  dilatetl  and  torn,  was 
inverted    toward    the   vagina,    and    tli(>    |)eritoneuni    was   stitche(l    over 
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the  stump.  The  abdomen  was  dosed  without  drainage.  The  vagina 
was  thoroughly  cleansed,  and  gauze  packing  introduced  ^^^thin  the 
cers'ix.  Intravenous  saline  transfusion  was  given.  The  j)atient  made 
an  almost  uncomplicated  recovery.  On  examination  the  pelvis  was 
found  considei-ably  contracted  in  the  anteroposterior  diameter.  This 
case  calls  attention  to  the  familiar  error  of  applying  forceps  to  the  foetal 
head  before  encragement  and  descent. 


Suprasymphyseal  Section  for  Pelvis  of  Moderate  Contraction. — Kipfer- 
BERG  {Zcutmlbl.  f.  (ri/ii.,  Xo.  4.3,  190!))  reports  4  successful  supra- 
.symphyseal  sections  witli  recoveries  of  both  mothers  and  children. 
He  had  j)reviously  performed  10  pubiotomies,  G  of  them  followed  by 
operative  delivery,  and  4  by  spontaneous  expulsion  of  the  child.  In 
one  case  after  pubiotomy  and  the  high  application  of  the  forceps,  it  was 
necessary  to  perforate  the  child  to  secure  delivery.  In  one  case  after 
pubiotomy,  when  the  operator  waited  for  spontaneous  delivery,  fever 
developed  and  he  was  obliged  to  terminate  labor  by  the  Porro  operation. 
In  one  case  after  ])ubiotomy  severe  expulsive  efforts  developed  and  the 
child  perished  during  the  stage  of  expulsion.  The  result,  so  far  as  the 
mother  Avas  concerned,  was  100  per  cent,  recoveries,  and  for  the  children 
80  per  cent,  recoveries.  The  ])uerperal  period  was,  however,  compli- 
cated by  lacerations  and  by  the  formation  of  hematoma.  The  shortest 
time  taken  for  recovery  was  fourteen  days,  and  the  longest  five  weeks. 
In  his  ten  patients  recovery  seemed  excellent,  the  patients  retaining  the 
power  of  motion  without  complication. 

In  choosing  the  suprasymphyseal  section  he  employed  Latzko's 
method.  This  consists  in  making  a  transverse  incision  through  the 
fascia  and  abdominal  wall  above  the  pubes  and  a  longitudinal  incision 
through  the  lower  uterine  segment  and  cervix.  The  bladder  is  partially 
filled  by  salt  solution  and  the  peritoneal  tissue  is  separated  from  the 
connective  tissue  in  the  vicinity  of  the  bladder  by  gauze  pressure.  One 
of  the  four  cases  was  of  es])ecial  interest.  The  patient  had  a  contracted 
pelvis,  the  true  conjugate  measuring  8.5  cm.  An  effort  was  made 
during  labor  to  deliver  the  patient  with  the  forceps^  but  the  blades 
slipped  from  the  head.  Hematoma  developed  in  the  left  wall  of  the 
vagina  and  rapidly  increased  in  size.  On  admission  it  was  almost 
impossible  to  examine  the  patient  because  the  hematoma  nearly  filled 
the  vagina.  A  suprasym])hyseal  section  was  then  performed  with 
great  difficulty,  because  the  patient  was  very  fat.  The  child  was  de- 
livered by  forceps  with  very  free  bleeding.  It  weighed  seven  and  three- 
quarter  pounds  and  was  delivered  alive.  The  ])eritoneum  was  lacer- 
ated to  .some  extent  during  labor  and  immediately  repaired.  The 
bladder  was  punctured  by  a  needle  during  the  operation,  and  a  stitch 
was  taken  over  the  point  of  j)uncture,  and  permanent  drainage  by  a 
catheter  instituted.  Thirty-six  hours  after  operation  sym])t()ms  of 
peritonitis  develojxMJ,  and  the  abdomen  was  opened  on  the  left  side, 
under  local  anesthesia.  The  ])eritoneum  was  drained  and  an  artificial 
anus  made  in  the  iliac  region.  As  the  ]xitient  did  not  im])rove  in  twenty- 
four  hours,  incision  was  practised  on  the  right  side  of  the  abdomen, 
when  an  ovarian  cyst  the  size  of  a  child's  head,  with  twisted  pedicle, 
was  discovered.     This  was  removed  and  the  peritoneal  cavity  drained. 
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The  patient  commenced  speedily  to  improve  and  was  convalescent 
in  fifteen  weeks.  On  examination  before  her  discharge  the  uterus  was 
normal  in  size,  drawn  a  little  toward  the  right  side,  the  cervical  por- 
tion slightly  fixed.  Both  intestinal  fistulas  had  closed  and  the  patient's 
condition   was   satisfactory. 

In  the  Clinic  in  ]Mainz  the  following  is  the  treatment  of  medium 
grades  of  contracted  pehis:  Under  favorable  conditions,  with  exami- 
nation under  anesthesia  from  the  thirty-second  to  the  thirty-fourth  week, 
the  induction  of  labor.  If  the  patient  comes  to  full  term  and  goes  into 
labor  and  the  child  dies,  embryotomy.  If  the  child  is  living  and  in  good 
condition,  examination  is  made  under  anesthesia,  and  if  engagement  and 
descent  are  impossible  and  the  patient  is  a  primipara,  suprasymphyseal 
section  is  performed.  If  the  patient  is  a  multipara,  puhiotomy  is 
selected. 
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The  Prevention  of  Adhesions  in  Abdominal  Surgery. — J.  C.  "Webster 
(Surg.,  Gijn.,  and  Obst.,  1909,  viii,  574)  states  that  such  general  condi- 
tions as  prolonged  anesthesia,  systemic  weakness,  and  anemia  may  con- 
tribute to  the  formation  of  adhesions  following  abdominal  operations. 
But,  experimentally,  in  dogs  such  adhesions  may  be  produced  by  undue 
exposure  to  dry  air,  cold  air,  mechanical  trauma,  and  cultures  of  micro- 
organisms. Webster  thinks  we  should,  therefore,  avoid  these  factors 
as  far  as  possible  in  abdominal  surgery.  The  temperature  of  the 
operating  room  should  be  as  high  as  90°  F.,  the  degree  of  humidity 
high,  the  peritoneum  covered  as  much  as  possible  with  gauze  wet  in  hot 
salt  solution,  self-retaining,  if  any,  retractors  used,  a  minimum  amount 
of  sponging  done,  and,  so  far  as  possible,  all  denuded  areas  covered  either 
by  surrounding  peritoneum  sutured  with  fine  catgut,  or  by  omental 
grafts. 

Results  of  the  Treatment  of  Uterine  Carcinoma.— G.  Klein  (Mojiatfi- 
srhrift  f.  (irhvrtsh.  v.  Gifndk.,  1909,  xxix,  710)  found  among  15,074 
patients  of  his  private  practice  and  the  Polyclinic  of  the  Munich  Uni- 
versity, 421,  or  2.79  per  cent.,  with  carcinoma  of  the  uterus;  lOG  of  these 
refused  radical  operation.  Of  the  remaining  315,  only  126  were  radically 
operated  upon,  giving  an  opcrability  of  40  per  cent.,  which  compares 
favorably  with  the  lindiiigs  of  other  opc-rators.  The  primary  mortality 
was  greater  in  abdominal  radical  operation  than  in  vaginal  operation 
in  private  practice  Hi.l  percent.,  in  the  roiyclinic,  9.5  per  cent,  mortality. 
Among  204  cases  whose  histories  were  obtainMl)l(>  after  five  years  it  was 
foniid  that  only  S,  or  3.()  p(^r  cent.,  were  absolutely  cured.    Klein  severely 
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criticises  the  methods  of  "decorative  juggling"  of  statistics,  and  adds 
that  recourse  to  such  measures  would  most  favorably  affect  the  results 
obtained,  but  would  obscure  real  facts.  Careful  study  of  reported 
statistics  would  reveal  about  the  percentage  of  cures  obtained  in 
this  instance.  The  operative  prognosis  in  uterine  cancer  at  best  is  very 
unfavorable. 


Fibromas  of  the  Uterus. — Ellice  McDonald  {Jour.  Ob.it.  and  Gyn. 
Brit.  Emp.,  1909,  xvi,  84)  concludes  from  the  examination  of  700  speci- 
mens of  fibromyomas:  (1)  The  menopause  does  not  bring  a  cure  to 
fibroids;  on  the  contrary,  increasing  age  increases  the  danger  from  these 
growths.  (2)  There  is  little  danger  of  malignancy  arising  in  fibroids 
before  forty  years  of  age,  after  which  time  the  danger  increases  with 
each  year.  (3)  In  view  of  the  sarcomatous  changes,  carcinomatous 
associations,  and  other  degenerations  of  uterine  fibromyomas,  early 
removal  is  indicated  when  they  are  of  sufficient  size  to  produce  symp- 
toms and  cause  the  patients  to  seek  advice.  Small  uncomplicated 
fibroids  in  young  women  do  not  require  early  treatment.  (4)  Thor- 
ough pathological  examination  should  be  made  of  all  fibroids  for  evi- 
dence of  malignancy.  The  tumor  should  be  opened  at  the  time  of 
operation  and  examined  for  adenocarcinoma  or  sarcoma.  Particular 
study  should  be  devoted  to  those  tumors  which  are  necrotic,  cystic,  or 
both,  as  among  these  are  found  the  largest  proportion  of  malignant 
changes.  (5)  In  view  of  the  large  percentage  of  inflammatory  changes 
in  the  Fallopian  tubes  and  appendix,  these  should  be  examined  at  the 
time  of  operation,  and  removed  if  diseased. 


Some  Difl&cult  Cases  of  Urinary  Fistulae  in  Women,  with  Remarks 
on  Prophylaxis  and  Treatment. — Under  the  title  given  R.  Worrell 
(Jour.  Obst.  and  Gi/n.  Brit.  Empire,  1909,  xvi,  99)  reports  several  cases 
illustrating  several  varieties  of  urinary  fistulse  in  women,  upon  whom 
he  had  successfully  operated  by  the  plan  devised  by  CoUes  and  described 
by  that  celebrated  surgeon  in  Dublin  Medical  Journal,  of  May,  18G1. 
Worrell  claims  that  the  credit  for  devising  this  flap-splitting  method 
should  be,  but  usually  is  not,  accorded  CoUes. 


Ovarian  Displacements. — C.  H.  Stratz  (Ztschr.  f.  Geburt.  v.  Gyndkol., 
1909,  Band  Xxv,  Heft  2,  283)  concludes  from  his  observations  that  dis- 
placements of  the  ovary  are  dependent  upon  an  inherited  or  acquired 
lengthening  of  the  infundibulopelvic  and  ovarian  ligaments,  as  well  as 
an  extraligamentous  position  of  the  ovary,  and  are  caused  directly 
by  mechanical  injury  and  by  changes  in  the  anatomical  relations  of  the 
pelvic  viscera.  Anterior  displacements  are  very  much  less  common 
than  posterior  displacements  and  complete  prolapse.  As  a  result  of 
such  displacements,  there  may  be  congestion,  oedema,  hemorrhage,  and 
even  oophoritis  and  twisting  of  the  ovarian  pedicle.  Recovery  is 
commonly  spontaneous,  at  times  after  simple  reposition,  and  only 
exceptionally  is  operative  procedure  for  the  disj)lacement  as  such  neces- 
sary. Stratz  considers  the  disease  described  by  various  authors  as 
oedema  of  the  ovary  as  nothing  more  than  a  symptom  of  displacement 
or,  especially,  of  a  twisting  of  the  pedicle  of  a  displaced  ovary. 
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A  New  Kind  of  Gynecological  Massage  and  Its  Indications. — Richard 
HoGXEK  {.imer.  Med.,  1909,  xv,  408)  describes  a  new  kind  of  gyneco- 
logical massage  he  is  using  for  non-inflammatory  jjelvic  diseases  that 
is  applied  as  follows:  The  patient  lies  on  a  double  inclined  plane  about 
eighteen  inches  above  the  floor,  the  head  and  chest  being  comfortably 
elevated,  the  abdomen  and  the  legs  very  much  raised,  thus  getting  the 
best  relaxation  of  the  abdomen  and  moving  the  intestines  away  from  the 
massaging.  The  operator  sits  at  the  patient's  left  side,  on  the  hard 
couch,  his  left  hand  and  forearm  in  the  median  line  of  the  patient,  the 
elbow  resting  on  the  couch.  Examination  and  massage  are  now  made 
by  the  Brandt  system,  except  after  a  short  preliminary  use  a  motor 
vibrator  is  used  on  the  abdomen. 


Results  of  Operation  for  Cervical  Carcinoma.- — Paul  Reixecke  {Ztffchr. 
f.  Gebiirt.  u.  (rtjnakol.,  1909,  Ixv,  Heft  1,  130)  has  compiled  the  results 
of  operation  for  carcinoma  of  the  cervix  uteri  in  the  Wiirzburg  University 
clinic  from  1889  to  1907.  Of  the  526  cases  appearing  at  the  clinic,  215 
were  deemed  operable  and  311  inoperable.  Total  extirpation  by  the 
abdominal  route  was  performed  66  times  and  by  the  vaginal  route  142 
times.  High  amputation  of  the  cers'Lx  was  performed  6  times.  The 
primary  mortality  by  the  vaginal  route  was  12.67  per  cent.  Of  120 
cases  of  com])lete  vaginal  hysterectomy  operated  upon  previous  to  1903, 
16  died  as  the  result  of  operation,  11  were  lost  track  of  or  died  as  the 
result  of  other  diseases,  62  had  a  return  of  the  growth,  and  31  were 
free  from  return  after  5  or  more  years.  A  cure  was  therefore  effected 
in  33.33  per  cent,  of  the  cases.  In  77.42  per  cent,  of  the  return  cases  the 
condition  was  apparent  during  the  first  year  after  operation.  The 
primary  mortality  by  the  abdominal  route  was  21.21  per  cent.  Of  27 
cases  operated  upon  previous  to  1903,  7  died  as  the  immediate  result  of 
the  operation,  13  had  a  return  of  the  cancer,  and  7  remained  well  after 
five  or  more  years.  The  ])ercentage  cured  was  therefore  35.  Of  the 
6  cases  of  amputation  of  the  cers'ix,  4  remained  free  from  return  and 
1  was  lost  to  view.  The  percentage  cured  was  therefore  80.  Com- 
bining the  results  obtained  by  the  three  methods,  it  a{)pears  that  42  t)Ut 
of  118,  or  35.6  per  cent.,  remained  free  from  a  return  of  carcinoma  after 
five  years,  which  comes  very  clo.se  to  the  results  rei)orted  by  Schauta, 
namely,  38  per  cent. 


Ovarian  Papillary  Adenocarcinoma  with  Poljnpoid  Metastasis  in  the 
Endometrium. — L.  Akzt  {/J.'^rhr.  f.  (Irhiirf.  u.  (li/iidkol.,  1909,  Hand  Ixv, 
licit  1 ,  7())  reports  a  carefully  studied  case  in  which  a  malignant  papillary 
cyst  of  tlie  ovary  was  believed  to  be  the  primary  growtli  and  a  j)t)lyi)oid 
tumor  in  the  cavity  of  the  uterus  the  secondary  growth.  Both  tumors 
had  the  same  histological  characteristics;  the  uterine  tumor  was  not 
found  to  have  any  histogenetic  relation  to  the  nuicous  membrane  of  the 
uterus;  and  carcinoma  cells  were  found  within  the  veins  of  the  uterus. 
Arzt  believes  that  the  growth  was  conveyed  by  way  of  the  veins  from  the 
ovary  to  tiie  uterus.  He  find.s  only  three  or  four  similar  cases  in  the 
literature. 


LARYXGOLOGY  463 


DISEASES  OF  THE  LARYNX  AND  CONTIGUOUS 
STRUCTURES. 


UNDER    THE    CHARGE    OF 

J.  SOLIS-COHEN,  M.D., 

OF    PHILADELPHIA 


Albuminuric  Coryza. — Corxet  {Au7iales  des  vialadirs  de  Voreille,  dn 
larynx,  dn.  ncz,  ct  du  pharynx,  October,  1909)  describes  an  albuminuric 
coryza,  in  which  oedema  of  the  ])ituitarv  membrane  is  the  j)redominant 
element.  He  reports  several  cases,  and  states  that  he  has  found  it  one 
of  the  earliest  symj)toms  of  chronic  nephritis,  as  verified  by  examination 
of  the  urine.  The  coryza  itself  yields  to  the  constitutional  antinephritic 
treatment. 


Paraffin  Injections  in  Ozena. — Botey  (AnnalfM  r/r.v  maladies  dc 
V orrillc ,  du  larynx ,  du  nez,etdu  pharynx,  November,  1909)  discusses  the 
question  whether  injections  of  paraffin  in  ozena  are  today  the  best 
treatment  for  this  affection,  and  as  the  result  of  considerable  experience 
with  solid  paraffin  comes  to  the  conclusion  that  this  is  really  the  best 
treatment.  His  results  have  been  50  per  cent,  of  cures,  35  per  cent,  of 
great  amelioration,  and  15  per  cent,  of  sUght  amelioration.  He  states 
that  a  preliminary  injection  of  water  beneath  the  mucous  membrane 
facilitates  the  subsequent  injection  of  jiaraffin.  His  cures  of  ozena, 
or  amelioration,  continue  intact  for  many  years.  In  contrary  cases  he 
had  to  repeat  the  injections  to  reproduce  the  results  at  first  achieved. 


Remote  Advantages  of  Ablation  of  Adenoid  Vegetation. — Poppi 
{Annale-s-  dr.s  vialadles  de  Voreille,  dn  larynx,  du  nez,  et  du  pharynx, 
October,  1909)  states,  as  a  sequence  of  ablation  of  adenoid  vegetations, 
he  has  seen  cured  two  cases  of  exophthalmic  goitre,  one  glaucoma  due 
to  lesion  of  the  fifth  pair  of  nerves  and  not  relieved  by  iridectomy, 
and  one  case  of  Addison's  disease.  He  suggests  that  the  persistence  of 
the  craniopharvngeal  canal,  the  vascular  communication  l)etwecn  the 
pituitary  cavity  and  the  pharyngeal  mucous  membrane,  the  presence 
of  an  accessory  pituitary  gland  encountered  sometimes  in  the  pharynx, 
might  cause  an  alteration  in  the  secretory  function  of  the  pituitary 
gland,  and  indirectly,  by  intermediation  of  the  grand  sympathetic  ner\'e 
and  of  the  spinal  marrow,  of  the  other  glands  of  internal  secretion. 


Rhinopharyngocele. — Broeckaert  (Remte  hehd.  de  laryny.,  d'ofoL, 
et  de  rhin.,  Dec-ember  4,  1909)  describes  a  typical,  if  not  unicjue,  in- 
stance of  this  rare  affection  in  a  male  infant,  aged  eighteen  months. 
The  swelling  had  been  observed  at  the  left  side  of  the  neck  at  the  age 
of  two  months,  and  it  had  progressed  slowly  and  steadily  until  it  had 
acquired  the  bulk  of  a  medium-sized  orange.  It  ])roved  to  be  an  aerocele, 
which  could  be  entirely  emptied  by  pressure  and  which  became  refilled 
with   air   upon   release    of   the   pressure.     A    protracted   examination 
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revealed  a  very  deep  fossa  of  Rosenmiiller  upon  the  affected  side.  As 
the  fossa  of  Rosenmiiller  is  regarded  as  the  remnant  of  the  second 
branchial  cleft,  it  was  concluded  that  this  rhinopharvngocele  was  derived 
from  the  same  cleft,  the  two  formations  being  but  the  two  extreme  sides 
of  the  same  process.  It  was  proposed  to  incise  the  pouch  and  resect 
the  sac  as  completely  as  possible. 


Acute  Lacunar  Tonsillitis. — Hahn  {Aimales  des  vial,  de  Voreille,  du 
larynx.,  du  nez,  et  du  pharynx,  October,  1909)  claims  a  cure  of  this  dis- 
ease in  from  twenty-four  to  thirty-six  hours  by  the  following  procedure: 
Lavage  of  each  crypt  with  a  warmed  mixture  of  hydrogen  dioxide, 
twelve  volumes,  and  a  boric  acid  solution,  3  per  cent. ;  then  an  injection 
into  each  cr}-pt  thus  cleansed  of  a  solution  of  novocain,  2  per  cent,  and 
adrenalin,  1  to  1000;  finally,  insufflation  of  anesthesin  or  of  orthoform 
over  the  entire  surface  of  the  tonsil. 


Spontaneous  Resorption  of  a  Morbid  Growth  of  the  Larynx  .^Greene 
(Jour.  Amer.  Med.  Assoc,  November  6,  1909)  reports  the  spontaneous 
"disappearance  of  a  laryngeal  growth,  probably  carcinoma,  without 
treatment."  The  patient,  aged  fifty  years,  had  a  growth  about  the  size 
and  shape  of  a  small  grain  of  wheat  attached  to  the  upper  and  inner 
side  of  the  left  vocal  band.  It  increased  somewhat  in  size,  and  then 
suggestion  was  made  to  use  tuberculin  for  diagnostic  purposes,  and,  if 
no  reaction  occurred,  to  remove  a  fragment  of  the  growth  for  examina- 
tion, with  the  object  of  performing  laryngotomy  or  even  laryngectomy, 
should  it  be  found  to  be  carcinoma  as  its  appearance  indicated.  The 
patient  seemed  to  agree  as  to  the  probable  diagnosis,  but  preferred  to 
continue  at  his  work  as  long  as  possible  without  operation.  The  tuber- 
culin produced  headache  and  dizziness,  and  was  therefore  discontinued, 
but  the  small  dose  used  gave  no  sign  of  reaction  either  in  the  appearance 
of  the  growth  or  in  rise  of  temperature.  Four  months  later  the  patient 
appeared  for  reexamination,  and  there  was  no  sign  of  the  growth  to  be 
seen.  [Could  this  have  been  a  tuberculoma  and  absorbed  even  with 
the  small  dose  of  tuberculin?     J.  S.  C] 


Epithelioma  of  the  Larynx  Removed  Through  the  Natural  Passage  with 
the  Electric  Caustic  Snare.—  Gakel  (Rn-ur  hrhd.  dr  laryng.,  d'oioL,  rt  dc 
rliin.,  September  18,  1909)  rejiorts  a  pedunculated  epithelioma,  weighing 
two  and  one-half  grams,  which  he  removed  from  the  larynx  of  a  man, 
aged  sixty-two  years,  with  the  electric  caustic  snare.  The  eschar 
showed  that  the  section  had  been  made  at  the  point  of  junction  at  the 
left  aryepiglottic  ligament  witli  the  posterior  border  of  the  epiglottis. 
Eight  months  after  the  operation  there  had  been  no  sign  of  recurrence. 
[This  is  one  of  the  rare  instances  in  which  endolaryngeal  jirocedure  is 
justifiable  for  the  removal  of  malignant  neoplasms.     J.  S.  ('.] 


So-called  Multiple  Osteomas  of  the  Tracheal  Mucous  Membrane.— 
Ml(  Kl.E.sTuX  {Larynyo.srojjc,  December,  1909)  j)re.sents  u  review  of  the 
published  cases  t)f  multiple  ecchondromas  and  osteomas  of  the  tra- 
•■heal  mucous  membrane,  and  reports  two  eases  of  his  own.  One, 
illustrated,  shows  a  section  of  the  trachea  and  cricoid  cartilage  with 
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ecchondrosis  surmounted  bv  flat  plates  of  bone.  [It  has  always  seemed 
that  this  condition  is  one  of  the  exemplifications  in  which  disease  of 
tissues  produced  premature  senile  changes.     J.  S.  C] 

Rhinopharyngeal  Fibroma  Fatal  by  Intracranial  Extension.^GAUDiER 
(Reinie  hebd.  de  larijng.,  d'  otoL,  et  de  rhin.,  October  23,  1909)  reports 
this  case  in  a  child  from  whom,  at  eleven  years  of  age,  he  removed  a 
rhinopharyngeal  fibroma  with  great  difficulty  after  external  access  by 
resection  of  the  upper  jaw.  Two  years  later  the  patient  returned  on 
account  of  profuse  hemorrhage  from  the  nose  and  the  mouth,  which 
had  existed  about  a  month.  On  examination,  there  was  no  trace  of 
recurrence  of  the  growth.  Nevertheless,  the  patient  died  suddenly  the 
same  day  of  a  violent  hemorrhage.  Autopsy  revealed  a  voluminous 
extension  of  the  tumor  saddling  the  sella  turcica  and  raising  the  dura 
mater,  and  penetrating  one  side  into  the  thickness  of  the  sphenoid  bone. 
The  report  of  the  case  is  followed  by  a  resume  of  a  few  similar  cases  on 
record. 


.  HYGIENE  AND  PUBLIC  HEALTH. 

UNDER   THE    CHARGE    OF 

VICTOR  C.  VAUGHAN,  M.D. 

PROFESSOR    OF    HYGIENE    IN    THE    UNIVERSITY    OF    MICHIGAN,    ANN    ARBOR. 


Tuberculosis. — The  Transactions  of  the  Sixth  International  Congress 
on  Tzibercidosis  contain  much  valuable  material  which  will  be  of  the 
greatest  service  in  the  campaign  against  this  disease.  From  the  special 
lectures  we  make  the  following  abstracts:  Kitasato,  discussing  tuber- 
culosis in  Japan,  shows  the  awakening  of  that  nation  and  its  active 
participation  in  the  affairs  of  the  world,  at  first  developed  factors  which 
added  to  the  increased  spread  of  infection.  The  development  of  in- 
dustry, by  bringing  a  large  nvmiber  of  people  together,  often  under 
unsanitary  conditions,  the  frequency  of  communication,  the  imequal 
development  and  distribution  of  wealth,  putting  a  wide  gulf  between 
the  rich  and  the  poor — all  of  these  have  contributed  to  the  spread  of 
tuberculosis  in  Japan.  In  1890  tlie  death  rate  from  tuberculosis  did 
not  exceed  11.4  per  10,000,  but  by  1900  it  had  reached  18.  In  1904 
the  government  inaugurated  certain  measures  against  this  disease,  the 
mo.st  important  of  which  are  the  following:  Spittoons  are  provided  in  all 
places  of  assembly,  schools,  hospitals,  factories,  ship  stations,  theaters, 
amusement  halls,  hotels,  etc.  The  spittoons  contain  some  disinfectant, 
and  no  one  is  permitted  to  expectorate  save  in  these  receptacles.  In  all 
hotels  the  bedclothes  must  be  covered  with  white  sheets,  which  are 
changed  with  change  in  guests.  AVhen  an  occupant  is  suspected  of 
being  tuberculous  the  room  must  be  disinfected  before  another  guest 
can  be  lodged  therein.  Tuberculous  individuals  in  hospitals  and 
prisons  are  isolated.  These  regulations  are  already  having  a  recog- 
nizable effect  upon  the  death  rate  from  tuberculosis. 

Pannwitz,  under  the  title  of  "Social  Life  and  Tuberculosis,"  gave  a 
most  inspiring  address.      In  this  he  points  out  that  tuberculosis  must 
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be  placed  in  the  first  rank  of  the  dangerous  accessory  phenomena  of 
social  life.  "Every  third  death  during  the  working  period  of  life  is 
caused  by  pulmonary  tuberculosis;  every  other  workman  who  becomes 
incapacitated  must  ascribe  his  condition  to  tuberculosis.  ^Yhat  fright- 
ful destruction  of  human  labor!  What  a  loss  in  development!  What 
clouding  and  destruction  of  human  happiness !  How  mucla  progress  is 
arrested  by  this  disease!  How  much  physical  and  mental  effort  is  cut 
off  prematurely!  How  many  hopes  for  the  future  are  blasted!  What 
an  enormous  aggregate  of  misery  is  caused  daily  in  our  family  life! 
Verily,  tuberculosis  has  become  the  scourge  of  mankind !  At  the  begin- 
ning of  the  twentieth  century  it  stamps  its  mark  on  our  entire  social 
existence.     It  has  become  in  our  age  the  social  disease." 

Two  things  are  essential  to  the  development  of  this  disease — the  bacillus 
and  susceptibility.  The  former  may  come  from  infected  food,  but  in 
the  majority  of  instances  is  distributed  from  some  infected  individual 
and  is  inhaled  by  the  recipient.  The  chances  of  infection  are  multi- 
plied by  the  density  of  the  population  and  by  the  occupation  of  closed 
.spaces.  Intimacy  of  contact  is  an  important  factor  in  the  spread  of 
the  disease,  and  for  this  reason  one  member,  of  a  family  infects  the 
others,  and  the  more  crowded  the  habitation  the  more  frequent  is  the 
infection.  The  inhalation  of  dust  or  any  irritative  particles  open  up 
avenues  in  the  respiratory  passages  for  infection.  Among  the  poor  and 
the  ignorant  living  in  crowded  cjuarters  the  infection  of  one  generally 
means  the  ultimate  infection  of  all.  Predisposition  may  be  acquired  or 
hereditary.  Insufficient  food  diminishes  resistance,  and  tuberculosis 
among  the  poor  is  to  be  combated  by  securing  for  them  sanitary  dwell- 
ings, nutritious  food,  and  bv  instructino;  them  in  sanitary  matters. 
Sanatoria  must  be  provided  not  only  for  the  treatment,  but  for  the  educa- 
tion of  the  tuberculous.  In  Germany  about  one  fourth  of  the  inhabitants 
are  insured  against  disability.  More  than  1,500,000,000  marks  have 
been  paid  into  this  fund.  ]\Iore  than  one  hundred  free  sanatoria  are  in 
operation;  more  than  50,000  tuberculous  workingmen  pass  annually 
through  these  institutions,  and  an  average  of  75  per  cent,  return  able 
to  support  their  families.  In  1S86  the  death  rate  from  tuberculosis  in 
Prussia  was  31.4  per  10,000;  in  1906  it  had  fallen  to  17.26.  "At  the 
end  of  the  twentieth  century  the  social  qualities  of  people  will  be  judged 
by  their  relation  to  tuberculosis."     Pannwitz  quotes  Laquer  as  follows: 

"The  fight  against  tuberculosis  has  .strengthened  the  social  sense 
of  the  people  and  has  set  fresh  goals  for  altruism.  It  has  focussed  the 
effort  of  nations,  social  classes,  employers  and  employed,  ])hysicians 
and  laymen  in  a  common  .social  ideal.  It  has  rendered  the  individual 
as  well  as  the  mass  of  the  people,  which  at  bottom  are  antisocial  and 
egotistical,  both  caj)able  and  ready  to  help  indulgently  and  companion- 
ably.  It  has  called  into  being  a  new  feeling  by  asscinliling  in  (Germany 
more  than  40,000  luiinan  beings  every  year  in  sanatoriums;  or,  in  other 
words,  united  them  in  a  connnon  striving  for  hygienic  jx-rfectiou;  it 
has  taught  tho.se  who  are  weary  and  heavy  laden  the  workings  of  the 
state,  of  the  ])arish,  and  of  insurance  institutions,  V)y  showing  the  monu- 
mental results  accomplished;  it  has  drawn  the  sting  of  capital  and  has 
freed  the  lower  classes  fnnn  the  .sense  of  being  abandoned  in  their  hour 
of  greatest  need  and  danger.  Kvery  improved  anci  cured  tuberculosis 
subject    becomes   a    ])roj)agan(list    of   social    doctrines.     The    sight   of 
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children  departing  from  the  raih'oad  station  to  join  vacation  coh)nie.s 
in  forest  retreats  or  convalescent  homes  is  inexpressibly  touching,  and 
acts  like  the  reading  of  a  gospel  more  powerful  than  the  Sermon  on  the 
Mount." 

Newsholme  points  out  that  tlic  most  potent  factor  in  the  decrease  of 
tuberculosis  has  been  institutional  segregation;  and  this  is  especially 
true  when  advanced  cases  have  been  cared  for.     He  says : 

"The  institutional  treatment  which  it  is  claimed  has  played  a  ])re- 
dominant  part  in  the  past  reduction  of  phthisis  has  been  in  the  main 
the  institutional  treatment  of  patients  who  were  disabled  by  sickness, 
rather  than  of  earlier  and  less  severe  cases.  This  is  not  the  occasion 
for  discussing  the  evidences  as  to  the  relative  infectivity  of  early  and 
advanced  cases  of  disease.  There  can,  I  think,  be  no  doubt  that  ad- 
vanced cases  are  more  infectious  than  earlier  cases.  But  no  responsible 
administrators  having  regard  to  the  prevention  of  tuberculosis  will 
content  themselves  with  the  treatment  of  advanced  cases.  They  will 
treat  early  cases  in  the  hope  of  securing  recovery  of  the  }>atient;  and 
intermediate  cases  in  the  hope  of  restoring  a  modicum  of  health,  as 
well  as  of  educating  the  patient  so  that  he  will  no  longer  be  a  source  of 
infection  to  his  family  and  his  fellow  workmen." 

Probably  the  most  interesting  thing  in  the  paper  on  the  "History  of 
the  Treatment  of  Consumption,"  by  Williams,  is  his  description  of  the 
graded  work  now  imposed  upon  some  of  the  patients  at  the  Brompton 
Hospital.  No  work  is  permitted  if  the  temperature  is  above  99°. 
In  others  the  work  is  divided  into  the  following  classes:  (1)  ^Yalking 
from  one  to  ten  miles  a  day.  (2)  Carrying  baskets  of  earth  or  other 
material,  and  gradually  increasing  the  load.  (3)  Using  a  small  shovel. 
(4)  A  large  shovel.  (5)  Using  a  pickaxe,  and  (6)  doing  this  for  six  hours 
a  day.  In  many  of  the  German  resorts  graded  climbing  has  been  used 
in  the  treatment  of  incipient  cases  since  the  time  of  Brehmer,  but  the 
graded  work  at  the  Brompton  Hospital  is  the  first  systematic  application 
of  this  method  of  treatment,  and  it  is  interesting  to  know  that  it  seems 
to  work  beneficiallv.  It  certainlv  relieves  the  monotonv  of  institutional 
life. 

Volashimiroff  in  his  lecture  on  the  "Biology  of  the  Tubercle  Bacillus," 
states  that  these  organisms  have  accumulated  the  fats  and  waxes  con- 
tained in  their  cells  for  their  own  protection.  "Thanks  to  the  presence 
of  this  precious  wax,  the  bacillus  of  tuberculosis  is  relieved  of  the 
necessity  of  forming  spores,  which  other  organisms  are  obliged  to  form 
in  order  to  survive  the  unfavorable  contingencies  of  life." 

In  his  brilliant  lecture  on  "One  Hundred  Years  of  Phthisiology," 
Landouzy  dwells  upon  the  conflict  between  the  unici.sts  and  dualists. 
For  awhile  the  great  authority,  Virchow,  who  taught  that  jihthisis  and. 
tuberculosis  were  different  diseases,  gave  the  lead  to  the  dualists.  The 
famous  phrase  of  Xiemeyer,  "The  greatest  danger  that  threatens  a 
consumptive  is  to  become  tuberculous,"  strengthened  this  error,  which 
was  finally  overthrown  by  the  discoveries  of  Villemin  and  Koch.  The 
studies  of  Villemin  from  1865  to  1869  are  summed  uj)  in  the  sentence, 
"Tuberculosis  is  caused  by  a  morbid  germ  capable  of  multiplying  in 
the  organism.  The  inoculation  of  tubercle  does  not  act  through  any 
visible  or  ])alpable  matter  that  enters  with  this  pathological  ])roduct, 
but  through  a  more  subtle  agent   which  is  contained  in  it,  and  which 
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escapes  our  perception."  The  "subtle  agent"  was  detected  and  isolated 
as  the  tubercle  bacillus  by  the  painstaking  labors  and  genius  of  Koch. 
Upon  these  discoveries  the  science  of  modern  phthisiology  has  been 
developed. 

In  his  lecture  on  "Tuberculosis  in  Animals,"  Bang  states  that  a  hun- 
dred years  ago  the  cattle  of  Denmark  were  wholly  free  from  this  disease, 
which  was  introduced  by  importation  from  Switzerland,  Germany, 
and  England.  The  cattle  of  Norway,  Sweden,  and  Finland  became 
infected  later,  also  from  importations.  The  entirely  healthy  herds  are 
those  that  multiply  from  their  own  breeding,  while  the  disease  is  found 
when  the  farmers  trade  cattle  and  import  animals  descended  from 
infected  herds.  Inbreeding  does  not  develop  the  disease;  it  must  be 
imported  in  order  to  find  its  way  into  a  healthy  herd.  The  tubercle 
bacillus  is  not  ubic[uitous.  If  it  were,  it  would  be  impossible  to  have 
healthy  herds  in  a  village  in  which  other  herds  were  infected.  It  is 
living  for  long  periods  in  enclosures,  stables,  etc.,  in  association  with 
tuberculous  individuals  suffering  from  open  tuberculosis.  Congenital 
tuberculosis  in  cattle  has  been  found  in  from  0.5  to  1  per  cent,  of  the 
calves  examined  in  Denmark.  This  occurs,  however,  only  when  the 
uterus  itself  is  tuberculous,  or  bacilli  circulate  in  the  blood  of  the  mother. 
The  majority  of  cows  reacting  to  the  tuberculosis  test  bear  healthy 
young,  and  when  these  are  removed  from  the  mother  they  remain 
healthy.  It  is  quite  proper  to  apply  this  knowledge  to  children.  Re- 
move the  child  from  the  tuberculous  mother  and  the  tuberculous  home, 
place  it  in  healthy  surroundings,  and  take  care  that  it  is  not  infected 
through  milk,  and  it  will  continue  healthy.  When  the  udder  is  tuber- 
culous the  milk  contains  a  great  number  of  bacilli,  and  of  course  should 
not  be  used  in  feeding  either  calves  or  children.  However,  bacilli  may 
find  their  way  into  the  milk  even  when  the  udder  is  not  affected.  Under 
the  most  perfect  conditions  of  stabling  and  milking,  some  dust,  which 
may  be  infected,  is  likely  to  find  its  way  into  the  milk.  Cows  with 
tuberculous  udders  should  be  killed,  as  they  are  not  fit  for  either  breeding 
or  supplying  milk.  Annually  about  700  such  cows  are  killed  in  Denmark, 
but  their  number  is  less  than  one  per  thousand  since  there  are  in  that 
country  about  1,000,000  milch  cows.  Bang  does  not  agree  with  Koch 
in  his  opinion  concerning  the  harmlessness  of  the  bovine  bacillus  to  man. 
The  infant  is  much  more  susceptible  to  the  bovine  bacillus  than  is  the 
adult. 

Want  of  space  forbids  abstracts  from  other  valuable  lectures  in  this 
series. 
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CERTAIN    VASOMOTOR,  SENSORY,  AND    MUSCULAR  PHENOM- 
ENA ASSOCIATED   WITH  CERVICAL  RIB. 

By  William  Osler,  M.D.,  F.R.S., 

REGirS    PROFESSOR    OF    MEDICINE,    OXFORD    UNTVERSITT,    ENGLAND. 

The  symptoms  of  cervical  rib  have  attracted  much  attention  of 
late  years,  and  are  discussed  in  the  exhaustive  papers  of  Keen,* 
Thorhurn,-  and  Lewis  Jones. ^  The  nervous  and  muscular  features 
are  those  which  most  often  attract  attention.  Last  year  I  saw  two 
remarkable  cases,  one  of  which  threw  light  on  a  very  inexplicable 
condition  of  the  arm,  which  I  had  described  years  ago. 

Mrs.  L.,  aged  thirty-one  years,  a  strong,  healthy  woman,  was 
referred  to  me  by  Dr.  Andrew,  of  Thame.  There  was  nothing 
special  in  her  family  or  personal  history.  For  ten  or  twelve  years  she 
had  noticed  a  pulsation  above  the  clavicle  on  both  sides,  most 
marked  on  the  left;  the  physicians  who  first  saw  her  suggested  the 
possibility  of  an  aneurysm.  What  has  troubled  her  of  late  has  been 
that  after  using  the  left  arm  for  a  short  time  there  is  a  sensation  of 
numbness,  sometimes  of  "pins  and  needles,"  and  if  she  continues 
to  work,  the  skin  gets  red,  and  the  arm  feels  swollen  and  hot;  then 
in  a  little  while  she  is  quite  unable  to  use  the  arm,  and  even  has 
dropped  things  from  her  hand.  The  condition  has  increased  very 
much  of  late,  and  it  is  for  this  that  I  was  consulted.  ^Mien  quiet 
and  at  rest  the  arm  feels  natural,  and  she  can  do  the  ordinary  work 
with  her  fingers.     It  is  only  when  she  attempts  to  use  the  arm  that 

'  Amer.  Jocr.  Med.  Sci..  1907,  c.xxxiii,  173. 
-  Med.-Chirurg.  Society's  Trans.,  190.5. 
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numbness  and  tingling  begin;  then  if  she  persists,  redness  and  swell- 
ing follow,  and  finally  she  has  to  give  up  work.  She  has  become 
nervous  about  it,  and  two  months  ago  she  appears  to  have  had  an 
attack  of  unusual  severity,  in  which  she  fainted. 

She  was  a  very  healthy  looking  woman  with  high  color,  no  cyanosis; 
the  radial  pulses  were  equal;  above  the  clavicles  there  was  pulsation, 
somewhat  more  forcible  on  the  left  side  on  which  it  extended  from 
the  outer  end  of  the  clavicle  upward  and  inward  toward  the  thyroid. 
It  was  very  noticeable,  and  one  was  not  surprised  that  it  had  been 
regarded  as  aneurysmal.  There  was  no  pulsation  to  be  seen  in  the 
sternal  notch.  After  exertion,  and  in  the  erect  posture,  the  left 
supraclavicular  space  looked  fuller  than  the  right,  and  a  marked 
pulsation  occupied  the  whole  of  the  lower  triangle.  On  palpation, 
no  definite  tumor  could  be  felt,  nor  could  one  grasp  a  vessel  between 
the  fingers,  and  yet  the  pulsation  was  marked  and  distinctly  arterial. 
The  swelling  was  a  little  tender;  on  deep  pressure  one  felt  a  resistance 
suggestive  of  a  cervical  ril).  On  auscultation,  there  was  a  systolic 
murmur  over  the  vessel  on  the  left  side,  none  on  the  right.  The  left 
arm  looked  smaller  than  the  right.  There  was  no  wasting  of  the 
muscles  of  the  hand.  Sensation  was  everywhere  perfect.  After 
moving  the  arm  up  and  down,  and  working  the  muscles,  she  com- 
plained that  the  skin  felt  prickly  and  numb,  and  a  flush  extended 
over  it,  but  no  swelling  followed.  This,  she  says,  only  comes  on  if 
she  persists  in  using  the  arm.  The  heart's  impulse  was  a  little 
forcible,  but  the  sounds  were  loud  and  clear.  Dr.  Sankey  took  an 
a:-ray  picture,  which  showed  well-marked  cervical  ribs  on  both  sides, 
curiouslv  enough,  the  larger  one  on  the  right. 

The  special  point  of  interest  about  this  case  to  me  was  the  explana- 
tion it  offered  of  two  very  remarkable  cases,  one  of  which  I  showed 
at  the  Philadelphia  Neurological  Society.*  I  give  here  a  brief 
abstract:  A  man,  aged  forty-eiglit  years,  always  very  healthy  and 
strong,  a  carpenter  by  occupation,  complained  of  inability  to  use  the 
right  arm,  which  had  been  gradually  coming  on  for  some  time. 
When  at  rest  and  quiet,  it  felt  perfectly  natural,  and  all  the  ordinary 
actions  of  life  could  be  done  without  disromfort.  There  was  no 
pain,  no  numbness  or  tingling,  and  the  hand  and  arm  looked  natural; 
but  when  he  worked,  or  used  the  right  arm  for  more  than  a  few 
minutes,  he  began  to  feel  an  unpleasant  sensation  and  inimbness  and 
great  tenderness;  the  color  of  tlu>  skin  clianged,  and  the  wiiole  arm 
became  congested  and  swollen.  This  would  occur  in  a  very  few 
minutes,  and  the  veins  would  stand  out  with  great  prominence. 
There  was  a  general  dusky  lividity  of  the  skin.  If  the  exercises 
were  continued,  the  arm  became  visibly  swollen.  At  rest,  the  cir- 
cumference of  the  thickest  j)art  of  tlu»  forearm  was  eleveJi  inches, 
after  exertion  twelve  and  one-half  inches.     M  rest,  the  radial  j)ulse 

<  Jour.  Ncrv.  and  Ment.  Di.x..  1888.  p.  248. 
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on  the  two  sides  seemed  normal  and  equal;  after  exertion  the  right 
radial  became  very  small,  only  just  perceptible.  AVhen  the  arm 
was  held  up  above  the  head,  the  congestion  and  swelling  rapidly 
disappeared.  Nothing  whatever  could  be  felt  in  the  axilla,  or  in  the 
course  of  the  bloodvessels.  I  saw  this  patient  at  intervals  of  six 
months  longer;  he  could  do  no  heavy  work,  but  all  ordinary  minor 
actions  could  be  done  without  any  swelling  of  the  arm.  The  case 
was  one  that  excited  a  gootl  deal  of  interest,  but  no  very  satisfactory 
explanation  could  be  offered.  Unfortunately  we  did  not  at  that 
time  appreciate  the  importance  of  cervical  rib,  which  I  do  not  doubt 
was  the  cause  of  the  remarkable  disturbance  in  this  case. 

The  other  case  was  a  woman,  aged  thirty-eight  years,  who  came 
to  my  out-patient  clinic  at  the  Johns  Hopkins  Hospital,  complaining 
of  redness,  pain,  and  stiffness  of  the  right  arm  on  exertion.  At  rest, 
the  arm  looked  natural,  but  when  used  for  ten  or  fifteen  minutes 
there  was  a  remarkable  change^ — the  skin  became  flushed,  the  fingers 
slightly  cyanotic,  and  she  complained  of  a  feeling  of  stiffness  with 
numbness  and  tingling,  and  if  she  continued  to  work  the  hand,  the 
forearm  became  swollen  and  so  stiff'  that  she  had  to  stop.  There 
was  no  disturbance  of  sensation,  no  atrophy  of  the  small  muscles; 
the  pulses  were  equal;  there  was  nothing  to  be  made  out  in  the  chest, 
or  in  the  course  of  the  arteries.  I  suspected  at  first  pressure  of 
glands  high  in  the  axilla,  but  nothing  could  be  determined  by  the 
most  careful  examination.  I  did  not  think  of  cervical  rib.  The 
condition  had  persisted  at  intervals  for  several  years  and  was  the 
cause  of  great  disability,  as  she  could  not  work  continuously  for 
any  length  of  time.  If  she  did  not  use  the  arm  there  was  no  incon- 
venience. 

In  both  these  cases  the  symptoms,  though  more  aggravated, 
were  identical  with  those  complained  of  by  IMrs.  L,,  and  I  have  no 
doubt  that,  could  we  have  taken  .r-ray  pictures,  cervical  ribs  would 
have  been  found.  In  Keen's  paper  several  cases  are  reported  in 
which  the  hand  and  forearm  became  livid  and  swollen.  But  it 
seems  probable  that  there  is  a  special  group  in  which  the  symptoms 
come  on  only  after  exertion,  and  they  resemble  closely  the  condition 
known  as  intermittent  claudicatiou.  In  many  cases  the  subclavian 
artery  has  been  compressed  in  the  angle  between  the  rib  and  the 
scalenus  anticus.  When  at  rest,  and  with  very  slight  muscular 
effort,  enough  blood  reaches  the  limb,  but  the  demand  for  more 
lilood  which  follows  exertion  is  not  met,  and  there  is  stiffness  and 
numbness  with  vascular  changes.  So  marked  may  these  latter  be, 
that  there  are  cases  reported  suggesting  Raynaud's  disease,  and 
Keen  states  that  in  at  least  seven  instances  local  gangrene  has  fol- 
lowed. 

An  important  su.spicion  was  raised  in  this  case  as  to  the  existence 
of  aneurysm.  As  Keen  remarks:  "On  the  whole,  the  evidences  of 
true  aneurysm  in  most  of  the  cases  in  which  it  has  been  reported  are, 
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to  my  mind,  by  no  means  always  convincing.  Usually  the  diagnosis 
has  been  based  on  the  strong  pulsation,  sometimes  with  bruit  and 
thrill.  In  a  few  cases,  as  in  my  own,  the  artery  has  been  found,  at 
operation,  moderately  enlarged,  or  in  one  case  (]\Iurphy's)  flattened. 
In  several  cases  operation  has,  therefore,  disproved  the  presence  of 
the  supposed  aneurysm.  The  postmortem  in  Adam's  case  disclosed 
a  cylindrical  aneurysm.  Bearing  upon  the  history  of  pressure  or 
tension  of  the  artery  as  it  crosses  the  cers'ical  rib,  it  is  significant  in 
Fischer's  (Braun's)  case  that  when  the  arm  hung  down  (pressure 
or  tension)  a  bruit  was  present,  and  when  it  was  held  up  (relief  of 
pressure)  the  bruit  disappeared." 


Scheme  to  .show  the  changed  course  and  the  consequent  angulation  of  the  sub- 
clavian artery  when  it  pa.sses  over  a  cervical  rib.  The  dotted  line  (3)  represents  the  normal 
gentle  curve  of  the  artery.  1.  Cervical  rib.  2.  Subclavian  artery  passing  over  the  cervical 
rib.  Note  its  high  position,  its  angulation,  and  the  likelihood  of  pressure  by  the  scalenus 
anticus  6.  4.  First  dorsal  rib.  5.  Axillary  artery.  7.  Left  carotid.  8.  Innominate.  9. 
Aortic  arch.     (Keen.) 

But  unquestionably,  in  a  few  cases,  dilatation  of  the  vessel,  a 
cylindrical  aneurysm,  or  even  a  sacculated  tumor,  has  been  present. 
In  the  case  here  reported,  though  the  pulsation  w-as  diffuse  and 
suggestive,  there  was  no  evidence  of  aneurysmal  dilatation.  To  the 
Infirmary  for  Nervous  I)isea.ses,  Philadelpiiia,  Ro.se  D.,  aged  nine- 
teen yeiirs,  an  inmate  of  the  Pennsylvania  Blind  Asylum,  was  brought 
for  a  supposed  aneurysm  of  the  subclavian.  There  were  the  local 
paralysis  and  atrophy  which  one  now  recognizes  readily  enough  as 
characteristic  of  cervical  rib.  Over  this,  no  doubt,  tlie  subclavian 
artery  was  hooked,  as  in  Keen's  diagram,  which  I  here  reproduce,  as 
it  shows  this  angulation  and  elevation.  It  explains  the  })osition 
of  the  swelling  in  these  ca.ses,  and  the  high  pulsation.  In  the  case 
of  the  blind  girl  just  referred  to  the  swelling  in  the  supraclavicular 
region  was  marked,  and  while  the  mass  itself  did  not  j)ulsatc.  the 
vessel  could  be  readily  traced,  and  there  was  a  loud  nuninur  heard 
alouir  its  course. 
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THE  FUNCTIONS  OF  THE  PITUITARY  BODY.^ 
By  Harvey  Cushing,  M.D., 

ASSOCIATE     PROFESSOR     OF    SURGERY     IX    THE    JOHNS     HOPKINS     UNIVERSITY,     BALTIMORE. 

Information  in  regard  to  the  physiological  properties  of  one 
of  the  glanckilar  bodies  whose  secretion  supposedly  enters  directly 
into  the  bloodstream  may  be  gathered  in  numerous  ways:  (1) 
We  may  observe  the  immediate  consequences  of  injecting  its  vari- 
ously prepared  extracts,  or  we  may  more  accurately  attempt  to 
simulate  the  action  of  the  hyperfunctionating  gland  by  repeated 
injections,  by  feeding,  or  by  implantations.  (2)  We  may,  on  the 
other  hand,  study  the  reverse  conditions  comparable  to  lowered 
glandular  activity  by  observing  the  effects  of  total  or  partial  destruc- 
tion or  extirpation.  (3)  We  may  approach  the  subject  in  a  round- 
about way  by  observing  the  alterations  in  its  histological  appearance 
and  activity  which  follow  the  removal  or  injury  of  one  or  another 
of  the  allied  or  interrelated  glandular  structures.  (4)  We  may 
gain  some  further  insight  into  its  function  by  the  changes  which 
occur  not  only  in  conditions  of  disease,  but  also  during  certain  unusual 
physiological  states,  such  as  pregnancy,  hibernation,  puberty, 
and  the  menopause. 

Let  us  consider  seriatim,  certain  of  the  facts  which  these  several 
methods  have  disclosed  in  regard  to  the  functions  of  the  In'pophysis — 
facts  which  are  merely  steps  toward  the  ultimate  goal  of  determining 
the  chemical  nature  of  the  active  principle  or  principles  to  which 
it  owes  its  activities. 

1.  Simulated  Oversecretion  by  Injections,  Feeding,  etc. 
Through  the  interest  aroused  in  the  possible  importance  of  the 
pituitary  body  as  an  active  organ  which  followed  Marie's  early 
papers,  studies  by  injection  methods  were  made  at  various  hands. 
As  is  well  known,  it  was  shown  by  Oliver  and  Schafer  that  the 
glandular  extract,  even  when  raised  to  the  boiling  point,  led  to  a 
rise  in  blood  pressure,  and  later  by  Howell  that  this  substance  was 
confined  to  the  posterior  lobe  of  the  gland — the  pars  nervosa  and 
its  epithelial  investment.  The  pressor  response  following  this 
primary  injection  was  found  to  be  more  enduring  than  that  produced 
by  adrenalin  and  to  be  accompanied  by  a  definite  slowing  of  the 
pulse,  which  occurs  even  when  the  vagi  are  cut  or  atropine  is  used. 
P>en  on  the  first  injection,  however,  there  may  be  an  initial  de- 
pressor reaction,  and  this,  on  subsequent  injections,  may  be  the 
only  response.  It  was  subsequently  brought  out  by  Schafer  and 
Magnus  that  this  active   principle  of  the  posterior  lobe  distends 

'  Read  at  the  combined  session  of  the  American  Physiological  Society  and  .Section  K  of 
the  American  Association  for  the  Advancement  of  Science,  Boston,  December  28,  1909. 
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the  kidneys  and  increases  the  flow  of  urine.  It  shows  a  further 
resemblance  to  adrenalin  in  dilating  the  pupil;  and  similar  athero- 
matous changes  in  the  arteries  are  said  to  follow  the  long-continued 
administration  of  either  extract. 

These  responses  to  extracts  of  glands  of  lower  animals  have 
recently  been  shown  by  Halliburton,  Candler,  and  Sikes''  to  hold 
true  for  extracts  of  the  human  gland,  and,  using  Baumann's  method 
for  the  detection  of  iodine,  they  have  made  the  important  observation 
that  the  hypophysis,  though  capable  of  secreting  colloid,  differs 
form  the  thyroid  gland  in  being  iodine  free. 

All  similar  physiological  reactions  have  proved  negative  so  far 
as  the  injection  of  anterior  lobe  extract  is  concerned.  We  have 
occasionally  observed  a  slight  pressor  effect  in  partially  thyroid- 
ectomized  animals,  but  we  have  found  that  the  most  striking  con- 
sequence of  anterior  lobe  injection  occurs  as  a  thermic  response 
in  animals  suffering  from  hypopituitarism,  a  rise  of  2°  to  4°  C. 
in  body  temperature  being  not  unusual. 

AVith  Dr.  S.  J.  Crowe,  the  attempt  has  been  made  to  study  the 
effects  upon  nutrition  of  repeated  injections,  and  it  is  our  experience, 
in  partial  agreement  with  others,  that  the  extract  of  the  entire  gland, 
or  of  the  posterior  lolje  alone,  administered  daily  over  long  periods 
of  time,  leads  to  progressive  emaciation,  often  with  marked  degenera- 
tive changes  in  the  spleen  and  central  necroses  in  the  liver.  Similar 
evidences  of  autointoxication,  it  may  be  added,  we  have  not  uncom- 
monly seen  after  operative  removal  of  the  gland. 

No  conclusive  results  were  obtained  by  repeated  daily  hypodermic 
administration  of  anterior  lobe  extract  in  the  several  puppies  sub- 
jected to  this  treatment.  They  rather  tended  to  lose  weight  than 
otherwise,  and  this  has  been  the  experience  of  Caselli  and  others. 
Possibly  in  these  investigations  too  large  an  amount  of  extract 
has  been  introduced,  or  some  pars  intermedia  may  have  been 
included  in  the  preparation.  Likewise  anterior  lobe  injections 
in  animals  in  the  cachexia  hypophyseopriva  stage  failed  in  any 
striking  way  to  postpone  the  outcome  of  a  total  hypophysectomy, 
though  we  have  been  somewhat  more  successful  in  tiding  over 
this  critical  condition  by  heterotransplants  placed  in  the  cerebral 
subcortex.^ 

The  necessity  of  clearly  distinguishing  between  the  properties 
of  anterior  and  posterior  lobes  becomes  very  ajiparent  in  all  of  these 
observations.  And  this  is  no  less  true  for  the  proper  interpretation 
of  the  results  of  feeding  experiments.  Ingestion  of  the  entire 
pituitary,  as  was  shown  by  the  experiments  of  Tliompson  and 
Johnston,^   leads   to  a   loss   of   weight   by   stinuilating   metabolism, 

'  Quarterly  Journal  of  I'.xperinieiital  I'liysiuloKy,  1909.  ii,  'J29. 

'Crowe,   Gushing,  and   Honiaiis,   Quarterly   .lounial   of    Isxperiinental    Physiology,    1909, 
ii.  3S9. 

*  Journal  of  Physiology,  1905,  xxxiii,  189. 
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an  effect  which  in  all  probability  can  be  attributed  to  the  inclusion 
of  the  posterior  lobe  extract  in  the  preparation  which  they  employed. 

Sandri'  observed  no  efl'ect  upon  the  growth  of  young  mice  from 
a  two  months'  feeding  of  the  pars  anterior  of  beef  pituitary,  whereas 
those  similarly  fed  on  posterior  lobe  substance  showed  a  notable 
arrest  of  development.  Positive  results,  however,  have  recently 
been  obtained  by  Schafer,*^  who  found  that  the  growth  measure- 
ments in  a  series  of  white  rats  fed  upon  powdered  anterior  lobe 
showed  a  definite  increase  over  the  controls;  and  certain  observa- 
tions, at  present  being  conducted  by  Dr.  Emil  Goetsch  in  the 
Hunterian  Laboratory,  tend  to  give  supjiort  to  Schafer's  observa- 
tions, at  least  so  far  as  the  effects  of  anterior  lobe  feeding  on  the 
body  weight  and  growth  of  partially  hypophysectomized  puppies 
is  concerned. 

As  is  true  of  other  ductless  glands,  the  effort  to  increase  secretion 
by  the  ingrafting  of  heterotransplants,  whether  in  spleen,  bone- 
marrow,  or  elsewhere,  has  been  disappointing,  for,  on  the  principle 
elucidated  by  W.  S.  Halsted,  it  appears  that  transplants  "take" 
only  when  there  is  some  physiological  glandular  deficiency;  hence 
it  is  impossible  to  study  the  consequences  of  hypersecretion  in  this 
way. 

Injection  and  feeding  exj^eriments  therefore  show:  (1)  That  in  the 
posterior  lobe  or  its  epithelial  investment  is  a  substance  which 
raises  blood  pressure,  dilates  the  pupil,  causes  diuresis,  and,  when 
given  subcutaneously  or  injected  over  long  periods  of  time,  is 
likely  to  produce  marked  nutritional  disturbances;  and  (2)  that 
ingestion  of  the  anterior  lobe,  at  least  in  the  case  of  young  animals, 
appears  to  have  some  influence  in  stimulating  growth,  and  that 
injection  of  its  extract  in  states  of  hypopituitarism  leads  to  a  tem- 
porary pyrexia. 

2.  Simulated  Undp:rsecretion  by  Total  or  Partial  De- 
struction OR  Removal  of  the  Gland.  Attempts  at  surgical 
removal  have  been  made  by  various  operative  methods  on  various 
animal  species  and  with  seemingly  variable  results — to  be  explained 
doubtless  by  incomplete  extirpation  and  the  failure  to  control  the 
surgical  procedure  by  a  careful  examination  of  the  infundibular 
region  in  serial  sections  in  order  to  exclude  the  possibility  that 
viable  fragments  have  been  left  liehind.  Sir  Victor  Horsley's 
original  statement,  based  on  the  supposedly  total  hypophysectomy 
in  two  dogs,  that  no  disturbatice  follows  the  loss  of  the  gland,  has 
been  given  wide  credence,  and  subsequent  observations  by  ]\Iarie- 
nesco,  Vassale,  Fichera,  Gley,  and  many  others  have  not  been 
sufficiently  conclusive  to  modify  this  generally  accepted  view. 

Paulesco,    of   Bucarest,    however,    in    1908,    using   an    improved 

'  Riv.  di  Path.  Nerv.  e  Mentale,  1908.  xiii,  518. 

'  Croonian  Lecture,  Proceedings  of  the  Royal  Society,  1909,  Ixxxi,  -142, 
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surgical  approach  to  the  base  of  the  brain,  succeeded  in  removing 
the  gland  in  its  entirety  from  22  dogs  and  12  cats,  and  found  that 
its  loss  leads  to  a  peculiar  train  of  symptoms  invariably  followed 
by  death  in  the  course  of  two  or  three  days/  In  all  of  the  animals 
which  survived,  viable  fragments  of  the  anterior  lobe  were  invariably 
found  postmortem  at  the  base  of  the  brain.  He  furthermore  was 
led  to  believe  that  the  mere  separation  of  the  stalk  was  comparable 
to  a  total  hypophysectomy. 

Since  the  publication  of  these  observations  in  190S  an  article  by 
Gemelli,*  of  Milan,  has  appeared,  criticizing  Paulesco's  operative 
method  and  recording  a  series  of  operations  on  cats  by  an  intra- 
buccal  approach,  with  contrary  results.  Following  Gemelli's 
procedure  a  number  of  these  animals  were  operated  upon  a  year 
ago  in  the  Himterian  I^aboratory  by  Dr.  John  Homans,  and 
symptoms,  in  every  way  comparable  to  those  observed  in  the  canine, 
followed  all  complete  extirpations. 

It  can  be  appreciated  that  observations  of  this  kind,  requiring 
not  only  an  elaborate  and  delicate  operation,  but  a  thorough  histo- 
logical postmortem  examination,  not  only  of  the  other  ductless 
glands,  but  of  the  infundibular  region  l>y  serial  sections,  are  not  a 
Hght  undertaking,  and  the  histological  corroboration  of  the  operative 
results  were  neglected  in  the  fifteen  experiments  carried  out  with 
Dr.  L.  L.  Reford  in  1908.^  During  the  past  year,  in  collaboration 
with  Drs.  S.  J.  Crowe  and  John  Homans,  a  series  of  a  hundred 
hypophysectomies  was  made  the  object  of  a  more  thorough  in- 
vestigation, the  detailed  report  of  which  is  forthcoming.  These 
observations  lend  further  support  to  Paulesco's  main  contention 
as  regards  the  consequences  of  a  total  hypophysectomy,  but  they 
have  brought  out  the  fact  that  not  only  is  the  operation  much  more 
easily  conducted  in  young  than  in  adult  animals,  but  also  that 
the  acute  symptoms  of  cachexia  hypophysepriva  do  not  set  in  in 
puppies  until  a  period  varying  from  ten  days  to  three  weeks  after 
the  operation.  They  have  shown  also  that  a  stalk  separation  need 
not  be  fatal,  for  the  epithelial  lobe  need  not  lose  its  vitality  and  the 
gland  may  become  reattached  in  a  nearly  normal  physiological 
relation  to  the  infundibulum.  Loss  of  the  posterior  lobe,  further- 
more, leads  to  no  obvious  disturl^ances  in  the  animal's  condition, 
whereas  removal  of  the  anterior  or  epithelial  lobe — the  posterior 
lobe  remaining  in  situ — is  equivalent  to  a  total  hypophysectomy. 

The  symptoms  of  cachexia  hypophyseopriva  are  unmistakable, 
and,  as  has  been  indicated,  set  in  after  a  variable  period  of  from 
thirty-six  hours  to  two  weeks  or  so  after  the  operation,  depending 
upon   the  age  of  the  animal.     With   the  exception  possil)ly  of  a 

'  N.  C.  Paulesco.  L'hypophyse  du  cerveau,  Vigot  Fn^res,  Paris,  1908. 
'  Folia  NeurobioloRica,  1908,  ii,  167. 

*  Reford  and  CushinR,  Is  the  Pituitary  Gland  Essential  to  the  Maintenance  of  Life? 
Jobnii  Hopkins  Hospital  Bulletin,  1909,  xx.  105. 
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transient  glycosuria,  with  or  without  polyuria,  the  animal  in  the 
interval  appears  perfectly  normal  in  all  respects.  The  onset  of 
the  symptoms  is  characterized  by  inactivity  with  a  little  stiffness 
and  imsteadiness  of  gait  and  lowering  of  body  temperature;  an 
awkward  arching  of  the  back  with  incurvation  of  the  tail  is  char- 
acteristic. In  the  course  of  a  few  hours  or  days,  depenchng  on 
the  rapidity  of  progress  in  different  ages,  there  is  a  further  fall  in 
temperature,  together  with  slowing  of  pulse  and  respiration;  and 
irregular  muscular  contractions  occur,  often  with  snapping  of  the 
jaw — coarse  shivering  movements  which  are  not  entirely  unlike 
the  tremors  characterizing  tetany.  The  animal  becomes  more 
and  more  lethargic  and  indifferent  to  his  surroundings  and  finally 
lapses  into  an  anesthetic  state  of  coma,  with  slow  pulse  and  an 
occasional  deep  diaphragmatic  respiratory  movement;  and  it  is 
often  difficult  to  tell  just  when  life  ends.  Before  this  occurs  the 
fall  in  temperature  may  have  been  extreme — to  20°  C.  or  lower, 
almost  room  temperature. 

In  a  series  of  hypophysectomized  animals  which  liave  been 
observed  this  fall.  Dr.  (ioetsch  called  attention  to  the  fact  that  the 
heart  is  often  found  l)eating,  or  may  resume  its  activity,  when 
exposed  post-mortem,  and,  like  the  batrachian  organ,  may  continue 
to  pulsate  sometimes  for  half  an  hour  after  its  removal  from  the 
body  if  placed  in  salt  solution. 

An  examination  of  the  other  ductless  glands  from  this  series 
of  animals  has  shown  definite  histological  alterations,  which  are 
now  under  investigation.  Some  of  the  most  striking  changes  have 
been  observed  in  the  thyroid  and  testis. 

Our  chief  interest,  however,  has  been  centred  in  the  animals 
who  have  survived  the  operation  for  long  periods  and  in  whom  a 
postmortem  examination  has  invariably  shown  that  viable  fragments 
of  the  anterior  lobe  have  been  left  ///  situ,  whether  accidentally 
or,  as  in  our  later  series,  purposefully.  These  partial  operations 
may  be  divided  into  three  categories:  (1)  Those  with  removal  of 
the  posterior  lobe  alone;  (2)  those  with  a  partial  loss  of  tiie  anterior 
in  addition  to  the  posterior  lobe;  and  (3)  those  with  total  or  frac- 
tional extirpation  of  the  anterior  lobe  alone. 

Owing  to  the  persistence  of  a  well-developed  cleft,  the  posterior 
lobe  in  the  canine  is  readily  dislocated  from  the  rest  of  the  gland 
and  can  be  removed  as  an  intact  fragment.  As  I  have  ab'cady 
stated,  such  a  partial  operation  leads  to  no  apparent  disturbance 
in  the  animal's  condition,  though  it  must  be  admitted  that  fragments 
of  pars  intermedia  which  remain  viable  aiul  possibly  show  liyper- 
trophy  are  necessarily  left  adherent  al)out  the  infunchliuhir  stalk 
in  even  the  most  complete  operations.  In  these  cases  we  have 
observed  no  striking  post-operative  alteration  in  blood  pressure 
or  urinary  secretion,  such  as  might  be  expected  in  view  of  the 
known  effects  of  extracts  from  this  part  of  the  gland.     On  the  other 
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hand,  in  those  animals  which  have  suffered  a  partial  loss  of  the 
anterior  lobe  and  have  subsequently  been  observed  for  a  long 
period  of  time,  definite  nutritional  disturbances  have  frequently 
occurred.  Thus,  in  puppies  a  partial  hypophysectomy  leads  to  a 
persistence  of  infantilism,  and  though  the  animals  are  fairly  lively 
and  playful,  they  remain  undersized,  acquire  no  secondary  sexual 
characteristics,  show  a  tendency  to  hypotricosis,  often  have  a 
subnormal  temperature,  and  are  otherwise  comparable  to  some  of 
the  clinical  conditions  to  be  described.  Feeding  experiments 
are  being  undertaken  in  some  animals  of  this  series. 

In  the  adult  animals  subjected  to  a  partial  hypophysectomy 
other  changes  have  been  noted  which  suggest  a  reversion  to  the 
infantile  type.  A  number  of  them  have  in  the  course  of  a  few 
months  become  exceedingly  fat,  suggesting  the  experimental  repro- 
duction of  the  well-recognized  clinical  condition  which  accom- 
panies certain  cases  of  tumor  of  tlie  hypophysis  unassociated  with 
akromegaly.  In  several  adult  males,  furthermore,  there  has  been 
a  very  evident  atrophy  of  the  external  genitals,  the  tubules  of  the 
testis  showing  a  tendency  to  reversion  to  the  infantile  type  with 
loss  of  spermatozoa,  absence  of  mitosis  and  other  peculiar  changes 
in  the  spermatogenetic  epithelium,  as  well  as  certain  alterations 
in  the  interstitial  cells  of  Leydig. 

Histological  changes  are  also  apparent  in  the  thyroid  and  islands 
of  Langerhans,  and  possibly  also  in  thymus,  adrenals,  and  ovaries, 
but  we  cannot  speak  definitely  of  these  changes  at  the  present  time. 

The  view  is  a  natural  one  that  the  glycosuria,  for  example,  seen 
so  often  not  only  in  the  clinical  cases  of  hypophyseal  disease,'"  but 
also  in  these  experimental  conditions,  may  possibly  be  secondary 
to  some  alteration  in  the  pancreatic  islets  rather  than  due  to  the 
primary  hypophyseal  lesion;  and  similarly  that  the  adiposity  may 
be  consequent  upon  a  testicular  or  ovarian  disturbance  com})aral)le 
to  the  adiposity  which  follows  castration  or  spaying. 

3.  Hypophyseal  Changes  Secondary  to  Lesions  of  Other 
Ductless  Glands.  Of  these  changes  I  cannot  speak  from  personal 
experience,  though  alterations  in  the  gland  secondary  to  castration 
and  to  thyroidectomy  have  been  described  by  various  writers. 
Thus,  the  gland  has  been  found  to  be  uniformly  larger,  by  measure- 
ment and  weight,  in  castrated  horses  than  in  studs,  and  the  same 
is  true  of  cattle."  Gley  demonstrated  in  rabbits  that  the  gland 
enlarges  after  experimental  thyroidectomy;  Stieda  and  Rogowitsch 

i«Borchardt  estimates  (Zeitschrift  f.  klinische  Medizin,  1908,  Ixvi,  332)  that  35  per  cent, 
of  the  reported  ca.ses  of  akromeKaly  have  shown  glycosuria,  and  on  the  view  that  the  glyco- 
suria might  he  due  to  hyperactivity  of  the  gland  he  injected  large  doses  of  pituitary  extract 
into  dogs  and  rabbits,  and  in  the  latter  glycosuria  constantly  occurred.  This  he  interpreted 
aa  evidence  that  akromegaly  is  due  to  hyperfunction.  We  find  that  a  temporary  glycosuria, 
however,  is  a  very  frequent  sequel  of  total  or  partial  extirpations,  so  that  a  disturbance 
of  carbohydrate  metabolism  may  seemingly  accomp.any  either  hyper-  or  hypopituitarism. 

"  Schiitz,  Wiener  med.  Wochenschr.,  M.arch  29,  1909,  606. 
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described  the  change  as  an  h}'pertrophy  of  the  anterior  lobe,  and 
Cimoroni  has  shown  that  it  is  due  to  the  loss  of  thyroid  rather 
than  parathyroid  tissue.  Herring/-  however,  finds  the  chief  altera- 
tion in  tlie  pars  nervosa,  pars  intermedia,  and  ependymal  cells  of 
the  third  ventricle. 

That  the  reverse  is  true,  namely,  alterations  in  other  glands 
secondary  to  hypophyseal  lesions,  we  have  abundant  evidence, 
and  it  is  just  as  natural  that  a  lesion  primarily  involving  some 
other  of  the  family  of  ductless  glands  should  bring  about  some 
functional  reatljustment  which  is  productive  of  definite  gross  and 
iiistological  changes  in  the  hypophysis.  The  close  physiological 
interrelation  of  all  of  these  bodies,  as  emphasized  by  Falta,  is  most 
probable,  and  many  illustrations  may  be  drawn  from  conditions 
of  experiment,  as  well  as  of  disease.  In  the  case  of  the  hypophysis, 
however,  just  what  the  recognizable  alterations  signify  awaits  an 
interpretation  which  can  only  be  forthcoming  when  we  gain  a  more 
thorough  knowledge  of  the  exact  physiological  properties,  par- 
ticularly of  the  various  cells  which  comprise  the  epithelial  portion 
of  this  gland. 

4.  Alterations  in  the  Gland  in  Disease  and  in  Various 
States  of  Functional  Activity.  Since  Marie  called  attention 
to  the  association  of  akromegaly  with  h\-pophyseal  tumors  a  number 
of  phenomena  in  addition  to  the  apparant  relation  of  the  gland 
to  body  growth  have  come  to  be  recognized  as  frequent  accom- 
paniments of  hypophyseal  lesions.*^  Among  these  may  be  men- 
tioned glycosuria,  polyuria,  impotence  or  amenorrhoea  in  adults, 
and  the  delayed  or  nonappearance  of  secondary  sexual  character- 
istics in  the  young;  both  of  the  latter  conditions  being  oftentimes 
accompanied  by  a  peculiar  and  occasionally  an  excessive  degree 
of  adiposity.  Other  less  striking  manifestations  may  occur,  such 
as  a  subnormal  temperature,  hebetude,  slowing  of  the  pulse  and 
falling  out  of  the  hair,  with  other  cutaneous  changes — all  of  them 
symptoms  which,  as  we  have  seen,  may  appear  in  one  or  another 
of  the  experimental  conditions  already  described. 

The  actual  association  of  an  hypophyseal  lesion  with  akromegalv 
is  by  no  means  generally  conceded,  despite  the  obvious  tumor  or 
enlargement  so  frequently  observed,  for  a  number  of  autopsies  of 
imdoubted  cases  of  akromegaly  have  shown  a  pituitary  body  which 
has  been  regarded  as  practically  normal.  Further  confusion  has 
arisen  owing  to  the  description  of  a  group  of  cases  by  Frohlich  and 
others  in  which  tumors  in  the  infun(lil)ular  neighborhood  were 
accompanied  by  adiposity  and  infantilism  in  the  absence  of  akro- 
megaly. 

"  Quarterly  Journal  of  Experimental  Physiology,  1908,  i,  28. 

"  We  must  clearly  differentiate,  of  course,  between  the  so-called  neighborhood  or  pressure 
symptoms  of  infundibular  tumors  and  the  nutritional  disturbances  which  are  due  to  the 
direct  implication  of  the  pituitary  body  itself. 
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It  is  hoped  that  the  experiments  which  have  been  briefly  recounted 
will  serve  in  a  measure  to  clear  away  some  of  these  obscurities, 
or  at  least  establish  a  basis  for  further  investigation.  Doubtless 
an  overactive  gland  may  present  but  slight  enlargement,  or  at 
least  may  show  no  definite  tumor  growth,  just  as  hyperthyroidism 
need  not  necessarily  be  accompanied  by  any  great  increase  in  size 
of  the  thyroid  gland.  Certain  surgical  experiences  in  cases  of 
akromegaly,  notably  a  case  of  Hochenegg's,  reported  by  Stumme, 
and  a  case  of  my  own,  with  a  measurable  subsidence  of  the  mani- 
festations of  overgrowth,  suggest  that  this  disease  is  actually  due 
to  overactivity  of  the  pars  anterior  of  the  gland;  and  if  Schafer's 
recent  feeding  experiments  are  to  be  confirmed,  they  add  further 
support  to  this  view. 

The  persistence  of  the  characteristics  of  infantilism  in  a  number 
of  our  puppies  subjected  to  a  partial  hypophysectomy,  and  the 
occasional  evidence  of  secondary  atrophy  of  the  sexual  organs, 
together  with  the  appearance  of  adiposity  in  several  of  the  adult 
animals,  suggests  that  the  cases  in  which  an  hypophyseal  tumor 
has  been  found  in  common  with  symptoms  of  adiposity  and  either 
a  persistence  of  sexual  infantilism  or  a  secondary  sexual  degenera- 
tion, point  toward  the  lowering  of  hypophyseal  activity  as  the 
explanation  of  this  clinical  syndrome. 

Doubtless  there  are  many  border-line  cases  in  which  the  symp- 
toms are  less  outspoken,  as  is  true  of  moderate  grades  of  over-  or 
under-activity  of  the  thyroid;  and  it  is  quite  probable  too  that 
some  of  the  confusing  cases  of  gigantism,  or  akromegaly,  which 
become  impotent  or  have  amenorrhoea  with  more  or  less  marked 
adiposity  are  cases  in  which  a  gland  with  primary  functional  hyper- 
trophy has  become  transformed  into  the  well-recognized  malignant 
adenoma,"  leading  in  the  course  of  time  to  interruption  of  normal 
secretion  with  the  production  of  symptoms  which  we  recognize 
as  being  due  to  a  lessening  of  the  functional  activity  of  the  gland. 
In  similar  fashion  myxoedema  may  replace  hyperthyroidism.  We 
have  recently  observed  a  patient  with  an  hypophyseal  tumor  in 
whom  a  beginning  adiposity  with  impotence  indicated  an  existing 
state  of  hypopituitarism;  but  an  a;-ray  of  the  hands  showed  un- 
mistakable evidence  of  an  unsuspected  akromegalic  change  in  the 
bones,  presumably  a  relic  of  an  earlier  stage  of  the  glandular  disease 
which  was  accompanied  by  oversecretion. 

This  will,  of  course,  be  recognized  as  merely  a  rough  working 
hypothesis  which  leaves  many  things  unexplained,  for  consider- 
ing these  various  phenomena  as  due  to  alterations  of  the  pars 
anterior,  it  leaves  tiie  function  of  tlu>  posterior  lobe  largely  out  of 
consideration. 

The  ej)itli('iial  investment  of  this  lobe  (pars  infrniirdia :   Herring) 

'*  Liiwptisteiii.  N'ircliow's  Ari'liiv.  1907,  clxxxviii. 
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is  doubtless  an  important  part  of  the  gland,  the  function  of  which 
is  not  fully  establisiied,  though  the  hemodynamic  and  other  properties 
contained  in  extracts  of  this  lobe  are  doubtless  due  to  the  secretory 
activity  of  these  cells.  Herring  first  called  attention  to  the  fact 
that  their  secretion  in  the  form  of  hyaline  globules,  observable  under 
the  microscope,  passes  into  the  abundantly  canalized  tissue  of  the 
pars  nervosa  and  could  be  traced  upward  until  it  emerged  between 
the  ependymal  cells,  to  pass  directly  into  the  infundibular  cavity 
of  the  ventricle.  Our  sections  fully  corroborate  this  observation 
of  Herring's,  and  under  certain  conditions  of  experimentation 
we  have  seen  the  secretion  greatly  augmented  in  amount. ^^ 

With  full  acceptance  of  this  view,  therefore,  it  is  but  natural  that 
conditions  which  cause  a  stasis  of  cerebrospinal  fluid,  such  as 
hydrocephalus,  whether  of  the  primary  or  accjuired  type,  will 
lead  to  a  damming  back  of  the  secretion.  This  we  have  found  to 
be  the  case.  The  pars  nervosa  is  often  overfilled  with  the  hyaline 
globules,  which  may  even  be  seen  in  certain  sections  in  the  infun- 
dibular cavity.  Large  retention  cysts  of  colloid  are'bften  observed 
under  these  circumstances,  but  this  material  is  basophilic  and, 
so  far  as  we  have  been  able  to  tell  from  injections,  it  does  not  con- 
tain the  active  principle  of  the  posterior  lobe.  It  is  not  improbable 
that  the  hyaline  globules  which  take  an  acid  stain  are  chemically 
modified  by  their  passage  through  the  pars  nervosa. 

In  almost  all  cases  of  brain  tumor,  whether  associated  with 
hydrocephalus  or  not,  we  have  found  morphological  as  well  as 
histological  evidences  not  only  of  this  retention  of  posterior  lobe 
secretion,  but  of  pressure  on  the  gland  as  a  whole.  This  glandular 
deformation  may  be  considerable,  and  varies  from  a  sligjit  cup- 
shaped  depression  to  a  scaphoid  configuration  of  the  gland,  which 
may  be  compressed  until  it  measures  only  two  or  three  millimeters 
in  thickness,  with  marked  histological  alteration  in  the  cells,  par- 
ticularly those  of  the  anterior  lobe.  It  is  not  unusual  for  patients 
with  either  primary  hydrocephalus  or  brain  tumors  to  show  a 
tendency  to  become  adipose  despite  the  serious  nature  of  their 
underlying  malady.  It  is  well  known  also  that  amenorrhcea  and 
impotence  are  common  disturbances  in  tumor  cases,  and  it  is  not 
improbable  that  these  symptoms  may  be  secondary  to  hypophyseal 
insufficiency  such  as  we  have  described.  This  view  has  been 
advanced  by  Marienesco  and  others  for  conditions  of  hydrocephalus.'® 

15  We  have  recently  had  the  opportunity  of  studying  the  tissues  from  an  excessively  obese 
individual  who  died  from  the  pressure  effects  of  a  large  adenomatous  tumor  at  the  base  of 
the  brain.  Dr.  Crowe  was  fortunate  enough,  in  studying  a  section  through  this  growth, 
to  discover  a  nonnal,  though  compressed,  hypophy.seal  anterior  lobe  with  undoubted  evidence 
that  the  growth  originated  from  the  pars  intermedia  alone.  The  tumor  resemVjled  in  its 
arrangement  of  acini  containing  colloid  one  which  might  have  originated  from  the  thyroid 
gland  itself.  The  view  has  been  advanced  that  the  hypophysis  may  act  vicariously  for 
the  thyroid,  though  there  seems  to  be  no  justifiable  grounds  for  this  belief,  as  their  extracts 
give  quite  contrarj'  results,  and  the  hypophysis,  as  ha-s  been  stated,  is  iodine-free. 

'*  Marienesco  and  Goldstein,  Revue  neurologique,  1909,  xvii,  1000. 
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Before  one  can  hope  to  interpret  the  pathological  alterations 
of  the  hypophysis  in  disease,  information  is  necessary  in  regard 
to  its  cellular  appearance  in  different  states  of  normal  physiological 
activity,  and  this  as  yet  has  not  been  thoroughly  acquired.  There 
are  three  varieties  of  cells  distinguishable  by  their  variable  staining 
reactions.  The  coarsely  granular  acidophile  cells  of  the  normal 
(resting  ?)  gland  tend  to  lie  in  rows  along  the  vascular  sinuses. 
There  occur  also,  in  smaller  numbers,  large  basophilic  cells, 
while  the  centre  of  the  columns  or  acini  is  filled  with  cells  of  an 
indifferent  staining  reaction — the  HauptzeUeii  of  the  Germans.  It 
is  to  be  noted  that  the  anterior  lobe  cells,  as  well  as  those  of  the  pars 
intermedia  under  certain  conditions  (normal  or  pathological  ?),  may 
secrete  colloid,  and  this  or  a  hyaline-like  substance  may  even  be  seen 
within  the  blood  sinuses  of  the  gland;  nevertheless,  we  must  regard 
the  cells  of  the  pars  anterior  and  the  pars  intermedia  as  differing 
widely  in  function,  and  there  may,  indeed,  be  more  than  one  active 
principle  in  each  division  of  the  gland. 

The  coarsely  granular  acidophile  elements  were  thought  by 
Benda"  to  represent  the  active  stage  of  the  anterior  lobe  cells,  a 
view  supported  later  by  Dean  Lewis,  who  has  made  a  most  careful 
study  of  the  histological  appearances  in  a  case  of  akromegaly  un- 
accompanied by  tumor.  During  the  course  of  our  experiments 
we  have  attempted  to  determine  the  histological  characteristics 
of  the  glandular  hypertrophy  which  would  be  presumed  to  occur 
in  cases  of  survival  after  a  partial  removal  of  the  anterior  lobe, 
and  it  is  our  impression,  from  the  study  of  these  sections  and  from 
certain  experiments  made  by  Dr.  Crowe  upon  the  effect  of  pylo- 
carpine  administration  in  animals  presumed  to  retain  an  active 
fragment  of  gland,  that  the  large  vesicular  type  of  cell,  largely  free 
from  granules,  represents  the  active,  or  at  least  the  discharged 
stage;  the  abundantly  filled  chromophile  cells,  on  the  other  hand, 
representing  a  resting  or  storage  stage  which  does  not  necessarily 
indicate  great  functional  activity. 

It  is  quite  possible  that  Scafiidi'^  is  correct  in  his  view  that  the 
various  anterior  lobe  cells  do  not  represent  stages  of  activity  of  one 
and  the  same  cell,  but  that  they  actually  have  different  properties. 
Erdheim  and  Stumme's  recent  studies  of  the  histological  alterations 
of  the  gland  in  pregnancy*"  might  also  l)e  regarded  as  an  argument 
favoring  this  conception,  for  in  this  condition  it  is  the  central  cells 
(Ilauptz('Uc)f)  which  appear  to  become  active  and  to  fill  the  cell 
columns  at  the  exj)ense  of  and  with  the  relative  (lis;ipj)earance 
of  the  chronio])hile  elements,  which  remain  few  in  luimber  and 
instead  of  lining  the  sinuses  are  crowded  to  the  centre  of  the 
cohnnns.     The  distribution  of  these  cells,  as  Dr.  (loetsch  has  shown, 

'^  Berliner  klin.  Wochenschr.,  1900,  xxxvii,  1205. 

"  Archiv  f.  microscop.  Anat.,  1904,  Ixiv,  235. 

1"  BeitriiKe  z.  p;ith.  Aiiiit.  ii.  z.  allg.  I'ath.,  1909,  xlvi,  1. 
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is  well  brought  out  by  the  use  of  iron-hematoxylin  stains,  which 
pick  out  the  chroniophile  oranules  in  unmistakal)le  fashion.  We 
have  had  an  opportunity  of  confirming  these  hndings  of  Erdheini 
and  Stumme's,  and  similar  careful  studies  of  a  series  of  glands 
in  other  physiological  states  will  doubtless  show  corresponding 
clean-cut  alterations  from  the  suj)pose(lly  normal  in  the  histological 
})icture. 

The  weight  of  the  hy])o])hysis  is  somewhat  greater  in  the  female 
than  the  male,  being  slightly  over  0.5  gram  in  the  former  and 
slightly  under  this  weight  in  the  latter.  There  is,  however,  a 
marked  increase  in  the  weight  of  the  gravid  gland,  the  particular 
specimen  which  we  have  had  an  opj^ortunity  of  studying  weigh- 
ing 0.85  gram  at  the  termination  of  pregnancy.  The  glands, 
on  the  other  hand,  from  cases  of  intracranial  tumor  have  been 
(juite  uniformly  underweight. 

Material  taken  at  random  from  a  series  of  indiscriminate  autopsies 
has  given  us  no  special  information  of  value.  Through  the  kindness 
of  Dr.  Adolph  ^leyer  we  have  had  the  opportunity  of  studying 
a  series  of  75  glands  from  the  Worcester  Hospital — a  source  similar 
to  that  from  which  Halliburton,  Candler,  and  tSikes  secured  their 
material — and  although  histological  alterations  are  present  in  the 
majority  of  them,  it  would  be  impossible  to  draw  safe  deductions 
without  a  thorough  knowledge  of  the  exact  intracranial  conditions 
and  of  correlating  the  findings  with  alterations  in  the  ductless 
glands  elsewhere  from  the  same  individual. 

Summary.  It  may  be  said  that  the  pituitary  body  is  a  double 
organ  in  the  sense  that  the  secretion  of  its  anterior  and  solidly 
epithelial  portion  discharges  into  the  blood  sinuses  which  traverse 
this  part  of  the  gland;  whereas  the  hyaline  substance,  apparently 
the  product  of  secretion  from  the  epithelial  investment  of  the  posterior 
lobe,  enters  the  cerebrospinal  space  by  way  of  channels  in  the  pars 
nervosa.  Though  possessing  a  physiologically  active  principle, 
as  shown  by  the  results  of  injections,  the  secretion  of  the  posterior 
lobe  does  not  seem  to  be  so  vitally  essential  to  physiological  ecjuili- 
brium  as  that  of  the  anterior  lobe,  the  total  removal  of  which  leads 
to  death  with  a  peculiar  train  of  symptoms  which  set  in  at  an  early 
date  in  the  adult  and  after  a  longer  interval  in  younger  animals. 

Alterations  in  the  gland,  which  often  ultimately  assume  the 
character  of  a  malignant  growth  (adenoma)  but  wiiich  prcsumai)ly, 
at  least  in  their  earlier  stages,  represent  an  hypertrophy,  are  common 
in  clinical  conditions  of  overgrowth  (akromegaly  and  gigantism), 
and  certain  feeding  experiments  lend  support  to  the  view  that  these 
clinical  states  represent  the  consequences  of  hyperactivity  of  the 
pars  anterior.  Partial  removals  of  the  anterior  lobe  usually  lead 
to  obvious  disturbances  of  metabolism  accompanied  oftentimes 
by  adiposity  and  in  the  young  by  a  persistence  of  infantilism,  or 
in  adults  by  a  tendency  to  lose  the  secondary  sexual  characteristics 
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already  acquired.  These  experimental  conditions  are  comparable 
to  those  which  have  been  recognized  clinically  as  accompaniments 
likewise  of  tumors  in  the  hvpophvseal  region,  which  under  these 
circumstances  can  therefore  be  interpreted  as  lesions  which  through 
pressure  have  led  to  lessened  glandular  activity. 

In  view  of  the  apparent  interrelation  of  many  of  the  glands  of 
internal  secretion  it  is  quite  probable  that  certain  of  the  symptoms 
known  to  accompany  hypophyseal  disease  may  be  consequent 
upon  a  secondary  change  in  other  glands  which  follows  the  primary 
lesion  of  the  hypophysis.  These  changes  are  seemingly  more 
outspoken  and  more  widespread  after  a  lesion  of  the  pituitary 
body  than  after  a  corresponding  lesion  of  any  other  individual 
member  of  the  group  of  ductless  glands,  and  in  view  of  its  unusually 
well-protected  position  one  might  have  conjectured  that  it  must 
represent  a  vitally  important  organ. 
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For  many  years  great  confusion  prevailed  about  the  two  diseases 
which  are  now  known  as  typhus  and  typhoid  fever,  even  after 
clinical  knowledge  of  these  diseases  had  separated  tiiem  from 
the  large  group  of  "pestilential  fevers"  with  which  they  had  pre- 
viously been  confounded.  This  confusion  was  due  to  the  fact 
that,  irrespective  of  the  lack  of  pathological  investigation  and  the 
ignorance  of  the  causative  factors  of  these  diseases,  no  well  sys- 
tematized analysis  of  the  clinical  features  of  them  had  been  carried 
on.  At  the  end  of  the  eighteenth  and  the  beginning  of  the  ninteenth 
centuries  the  first  great  work  on  the  differentiation  of  typhus 
and  typhoid  fevers  was  begun.  We  owe  to  Prost,^  in  France,  the 
recognition  of  the  intestinal  lesions  as  the  important  distinctive 
lesion  of  tyj)hoid  fever.  Pyven  with  the  great  contribution  of 
Petit  and  Serr&s,^  who  followed  and  elaborated  on  Frost's  work, 
showing  that  the  lesion  was  limited  especially  to  tlic  lower  ]iart 
of    tlie  small    intestine,   and    of    Bretonneau,^  of   Tours,   that   the 

'  M^decine  dclairde  par  robservalion  et  rouverture  des  cor|>s.  Paris,  1804. 

'Traitd  de  In  P'if-vre  Knt^ro-irK^seiit^rique,  Paris,  181.3. 

'  De  la  maludip,  u  laquelle  M.  Bretonneau  a  donnd  le  noni  de  dothii'nent^rie,  ou  de  dothi- 
^nert^rite.  Arch.  g6n.  de  m^d.,  1826,  ser.  1,  torn,  x,  169.  Notice  siir  la  contaKion  de  la 
dothi^nentdritd,  .4rch.  gdn.  de  mdd.,  ser.  1,  xxi;  also,  de  la  dothidnentdrit<5,  .\rch.  g6a, 
de  mdd..  1826. 
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lesion  was  always  localized  in  the  agminated  and  solitary  glands 
of  the  ileum,  the  great  acumen  of  Louis/  who  gave  the  name  typhoid, 
and  of  Chomel'  coultl  not  dissociate  clinically  t\phus  from  typhoid 
fever.  They  all  regarded  the  contagious  fever  of  camps,  of  armies, 
and  that  of  the  English  writers  as  identical  witli  the  disease  whose 
lesion  they  so  meritoriously  discovered  and  analyzed. 

Just  as  important  as  this  was  the  work  at  ditferentiation  being 
done  in  Great  Britain  by  James  Muir,"  Edmonstone,^  Hewett,^ 
of  St.  George's  Hospital,  Bright,"  Alison,^"  Craigie,"  Cheyne,^' 
who  were  al)le  to  support  the  findings  of  the  French  authors,  but 
only  in  a  limited  number  of  the  innuense  number  of  cases  at  their 
disposal.  Thus,  it  came  al>out  that  the  French  pathologists  rarely 
failed  to  find  the  intestinal  lesions,  for  they  were  dealing  with 
typhoid  fever  cases  mainly,  and  the  P'.nglish  investigators,  who 
were  dealing  with  much  the  greater  num])er  of  typhus  fever  cases, 
rarely  found  the  lesion.  In  1835  Peebles'^  pointed  out  to  Perry** 
of  Glasgow,  the  ruheoloid  eruption  of  typhus  which  he  had  learned 
to  recognize  in  the  typhus  of  Italy.  Perry,  thereupon,  in  the  follow- 
ing year  in  a  paper,  correctly  described  many  of  the  dift'erences 
between  typhus  and  typhoid,  and  showed  the  al)sence  of  the  rubeo- 
loid  eruption  in  "  dothienenteritis,"  although  Stewart  who  was  present 
at  the  Glasgow  hospital  when  Peebles  demonstrated  the  rubeoloid 
eruption  to  Perry,  insisted  that  Perry  had  maintained  (even  though 
Perry  in  his  writings  had  not  stated  that  "dothienenteritis''  had  an 
eruption  of  its  own)  the  complete  difference  lietween  the  two  erup- 
tions. It  was  Lombard,*"  of  Geneva,  in  1836,  who  was  the  first 
to  state  definitely  that  there  were  in  Great  Britain  two  distinct 
and  separate  fevers,  one  of  them  identical  with  contagious  typhus, 
the  other  a  sporadic  disease,  identical  with  typhoid  fever,  or  dothi- 
enenteritis, of  the  French.  In  Germany,  however,  as  early  as  1810, 
Hildenbrand***  distinguished  between  the  contagious  typhus  and 
the  non-contagious  Nervenpcher. 

*  Recherches  sur  la  maladie  connue  sous  les  noms    de  gastro-enterite,   Fii/vre  putride, 
adynamique,  etc.,  Paris,  1829. 

*  LeQons  de  Clinique  M^d.,  torn,  i,  Fievre  typhoide,  Paris,  1834. 

^  History  of  a  Fever  in  the  Suburbs  of  Paisley  in  1811,  Edin.  Med.  and  Surg.  Jour.,  1812, 
viii,  134. 

'  Account  of  an  Outbreak  of  Fever  at  Newcastle,  Edin.  Med.  and  Surg.  Jour.,  1818,  vol.  xiv. 

*  Ca-ses  showing  the  Frequency  of  P'oUicular  Ulceration  in  the  Mucous  Membrane  of  the 
Intestines  in  Idiopathic  Fevers,  London  Med.  and  Phys.  Jour.,  1826. 

*  Reports  of  Medical  Cases,  London,  1827,  vol.  i. 

'"  Observ'ations  on   the   Epidemic   Fever,   Now   Prevalent  Among  the   Lower  Orders   in 
Edinburgh,  Edin.  Med.  and  Surg.  Jour..  1827,  vol.  xxviii. 

"  Report  of  Cases  Treated  in  Edinburgh  Infirmary  in  1832-33,  Edin.  Med.  and  Surg.  Jour., 
1834,  xli;   also  Elements  of  the  Practice  of  Physic,  vol.  i.  Fevers,  Edinburgh,  1837. 

'2  On  Epidemic  Gastric  Fever,  Cyclop.  Pract.  Med.,  1833,  ii,  233. 

"Observations  on  Petechial  Fevers  and  Petechial  Eruptions,  Edin.  Med.  and  Surg.  Jour., 

1835  vol.,  xliv. 

'*  Observations  on  Continued  Fever  in  the  Glasgow  Hospitals,  Edin.  Med.  and  Surg.  Jour., 

1836  vol.  xlv;  also.  Letter  on  Tj-phus  Fever,  Dublin  Jour.  Med.  Sci.,  1836,  vol.  x. 
"  Etudes  clin.  sur  les  fievres  typhoides,  Gaz.  M^d.,  1839. 

1*  Ueber  den  ansteckenden  Typhus,  Wien,  1810. 
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To  this  country  belongs  the  honor  of  definitely  and  firmly  estab- 
lishing the  two  diseases  as  distinct  entities,  owing  to  the  epoch- 
making  work  and  contributions  of  Gerhard  and  of  Pennock,'^  of 
Philadelphia.  They  had  studied  in  Paris  under  the  great  Louis, 
had  been  shown  typhoid  there,  and  on  their  return  had  investigated 
the  disease  in  Philadelphia,  but  more  especially  an  epidemic  of 
typhus  in  Philadelphia  in  the  spring  and  summer  of  1836.  They 
recognized  the  distinction  between  the  disease  of  this  epidemic 
and  the  typhoid  fever  in  Paris  demonstrated  to  them  by  the  master 
clinician  Louis.  These  observations  were  published  by  Gerhard 
in  1837,  in  February  and  August,  and  constitute  the  final  differentia- 
tion between  the  two  diseases.  There  is  no  chapter  in  the  history 
of  medicine  more  interesting  and  fascinating  than  the  evolution 
of  the  clinical  entities  of  typhus  and  typhoid  fevers. 

I  have  utilized  this  brief  description  of  the  course  of  the  differentia- 
tion l)etween  these  affections  because  it  indicates  how  many  workers 
in  a  field  are  necessary  to  establish  the  entity  of  any  disease,  the 
difficulty  encountered,  and  finally  the  doubt  which  arises  in  many 
minds  before  final  adjudication  removes  it.  Bearing  this  in  mind, 
I  hesitate  to  submit  the  following  theme  which  is  based  on  an 
experience  of  221  cases  of  an  acute  infectious  disease  which  has 
probably  for  a  long  time,  been  considered  by  others  as  typhoid 
fever,  but  which  I  hope  to  show  by  definite  clinical  symptoms 
can  have  no  relation  to  typhoid  fever  per  sc,  but  that  it  has  a  distinct 
clinical  entity,  entirely  separate  from  typhoid,  from  typhus,  or  from 
any  other  disease  known  to  me.  ^ly  object  in  presenting  this 
study  is  to  enlist  the  attention  of  others  who  may  have  recognized 
the  essential  attributes  of  this  disease,  in  the  hope  that  by  discussion 
the  truth  of  my  observations  may  l)e  substantiated,  or  what  would 
be  equally  advantageous  to  all,  the  error  of  my  deductions  be 
indicated. 

There  can  be  no  doulit  that  the  remarkable  discoverv  of  agglu- 
tinins  by  the  work  of  Pfeiff'er,^**  Durham,^®  Griinbaum,  and  that 
of  WidaF'^  in  establishing  the  practical  basis  upon  which  serum 
reactions  can  be  made  in  typhoid  fever,  has  made  the  diagnosis  of 
typhoid  fever,  by  their  demonstration  in  the  blood,  much  more 
easy  than  before  the  discoverv.  E(|ually  important  with  this 
reaction  in  sim})lifving  the  diagnosis  was  the  establishment  of  the 
fact  that  typhoid  fever  is  a  bacteremia  and  is  characterized  by 
the  presence  of  the  Eberth  bacillus  in  the  blood,  more  or  less  con- 
stant, at  all  times  of  the  disease.  The  practical  application  of 
cultural  methods  to  recover  the  organism  from  the  blood  in  this  dis- 

'^  On  the  Tyi)hus  Fever  whioh  Occurred  at  Philadelphia  in  1S36,  Showing  the  Distinctions 
Between  it  and  Dothienenteritis.  Amer.  Jour.  Med.  Sci.,  February  and  August,  1837,  vols, 
xix  and  xx. 

"  Zeitschr.  f.  Hygiene,  Band.  xxi.  "  Prac.  of  the  Royal  Soc,  vol.  lix, 

^oBull.  m^d.,  1896. 
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ease,  demonstrating  its  presence  in  over  90  per  cent,  of  all  early  cases 
of  typhoid  fever,  has  been  also  of  inestimable  serv'ice  in  establishing 
the  identity  of  typhoid  and  separating  it  from  other  bacteremias. 
Hence  it  is  fair  to  assume  that  tiie  recovery  of  the  typhoid  organism 
from  the  blood  has  much  facilitated  the  diagnosis  of  the  (hsease. 

Everyone  who  has  had  considerable  experience  with  tvphoid 
fever  and  who  has  studied  the  voluminous  literature  of  this  disease 
has  learned  that  the  disease  is  so  protean  and  complex  in  its  clinical 
picture  that  at  times  a  diagnosis  can  only  be  established  with  diffi- 
culty. Fortunately,  deviations  from  the  usual  clinical  picture 
are  not  common.  There  is  a  general  congener  of  symptoms, 
however,  whose  existence  establishes  the  presence  of  the  disease 
clinically.  While  no  one  symptom  may  be  said  to  be  characteristic 
of  the  disease,  there  are  two  signs  whose  presence  establishes  the 
disease  peradventure.  Fortunately  these  two  signs  are  the  most 
constant,  in  fact,  the  only  constant  factors  of  the  disease:  (1) 
The  presence  of  agglutinins  which  occur  in  over  95  per  cent,  of 
all  typhoid  fever  cases;  (2)  the  typhoid  bacteremia,  or  the  presence 
of  the  Eberth  bacillus  in  the  blood  of  patients  suffering  with  this 
disease,  which  is  constant  in  over  90  per  cent,  of  cases. 

It  would  seem  to  me  that  a  clinician  would  be  stepping  on  very 
thin  ice  were  he  to  make  a  diagnosis  of  typhoid  fever  in  the  absence 
of  the  roseola,  of  the  enlarged  spleen,  of  the  Widal  reaction,  of 
the  typhoid  bacilli  from  the  blood,  from  the  stools,  and  the  urine, 
of  the  symptoms  of  intestinal  ulceration,  especially  if  the  fever  of 
the  infection  ran  but  a  ten  to  fourteen  day  course.  He  certainly 
would  find  it  well  nigh  impossible  to  prove  his  position.  If  this 
proposition  be  true,  its  corollary  may  also  he  assumed  to  be  true, 
viz.,  that  given  a  disease  of  definite  duration,  twelve  to  fourteen 
days,  having  a  most  extensive  non-roseolar  eruption,  giving  no  clini- 
cal signs  of  intestinal  ulceration,  with  the  Widal  reaction  invariablv 
absent  at  all  times  of  the  disease,  with  no  organisms  in  the  lilood 
at  any  time  during  its  course,  and  with  a  fever  that  falls  bv  crisis, 
such  a  disease  is  most  likely  not  typhoid  fever. 

It  may  be  noticed  in  this  argument  that  I  have  made  no  reference 
to  a  pathological  l)asis  of  the  disease  I  am  about  to  describe,  or 
to  that  of  morbid  anatomy.  I  wish  I  could,  because  knowledge 
from  those  sources  might  establish  the  truth,  as  occurred  with 
t}^hus  and  typhoid  fevers  in  England  and  France  just  one  century 
ago.  But  in  my  study  of  the  disease  A\hich  forms  the  subject  of 
this  communication,  I  have  not  met  with  a  single  fatal  case  and 
therefore  can  offer  no  rontril)ution  to  its  pathology  and  morbid 
anatomy. 

History.  The  theme,  as  may  be  inferred  from  these  preliminarv 
remarks,  is  based  on  a  careful  clinical  study  of  221  patients  suffering 
from  an  acute  infectious  disease,  and  was  begun  late  in  ].S9f)  and 
carried  on  since  then.     At  that  time,  with  a  fairly  large  typhoid 
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fever  service  at  Mount  Sinai  Hospital,  I  noticed  a  type  of  disease 
occurring  mainly  in  the  summer  and  fall  months,  somewhat  similar, 
but  characterized  by  many  features  irreconcilable  to  the  picture 
of  typhoid  fever,  such  as  the  course  (being  twelve  to  fourteen  days), 
the  temperature  descent,  which  was  mostly  by  crisis,  the  eruption, 
which  was  maculopapular  and  did  not  disappear  on  pressure,  and 
the  absence  of  the  Widal  reaction  in  this  group. 

Widal  had  just  published  the  agglutination  test  which  is  now 
known  by  his  name,  and  we  began  our  investigations  with  it.  What 
struck  me  forcibly  was  the  positive  results  we  got  with  the  typhoid 
fever  cases  and  the  invariably  negative  results  with  this  group 
which  we  had  separated  clinically  from  these  cases.  Our  investiga- 
tion was  further  carried  on  during  1897.  We  attempted  to  recover, 
if  possible,  either  a  typhoid  bacillus  or  some  other  pathogenic 
organism  from  the  feces,  the  urine,  and,  even  at  that  date,  from 
the  blood  of  the  spleen  obtained  by  aspiration  puncture,  but  with 
negative  results.  The  results  of  this  clinical  work  were  published 
by  me  in  an  article  entitled  "A  Study  of  Seventeen  Cases  of  a 
Disease  Clinically  Resembling  Typhoid  Fever,  but  without  the 
Widal  Reaction,  together  with  a  short  Review  of  the  Present  Status 
of  the  Serodiagnosis  of  Typhoid  Fever.  ""^ 

W'ith  the  limited  material  of  this  type  of  disease  at  my  disposal 
at  that  time,  my  judgment  as  to  the  eruption  was  not  as  matured 
as  it  is  now.  I  spoke  of  the  eruption  being  roseola  and  disappearing 
on  pressure.  This  was  a  mistake  which  I  have  long  corrected, 
and  was  occasioned  by  the  fact  that  there  may  be  found  here  and 
there  among  the  spots  of  the  characteristic  type  of  eruption,  a  few 
which  may  disappear  on  pressure.  Since  that  time  1  have  con- 
stantly and  persistently  watched  for  similar  cases,  and  have  collected 
up  to  December  1,  1909,  from  my  service  and  my  colleague's  at 
Mount  Sinai  Hospital,  221  patients  with  the  following  type  of  disease. 
The  most  of  these  I  have  seen  personally. 

Dp:finition.  An  acute  infectious  disease  of  unknown  origin 
and  unlcnown  pathology,  characterized  by  a  short  incubation  period 
(four  to  five  days),  a  period  of  continuous  fever,  accompanied  by 
intense  headache,  apathy,  and  prostration,  a  profuse  and  extensive 
ej-ythematous  maculopapular  eruption,  all  of  about  two  weeks' 
duration,  whereupon  the  fever  abruptly  ceases  either  by  crisis 
within  a  few  hours  or  l)y  rapid  lysis  within  three  days,  when  all 
symptoms  disappear. 

(iENERAI-  Desciui'TIox.  After  a  period  of  three  or  four  days, 
during  which  the  ])atieut  sull'ers  from  malaise,  loss  of  a{)])etite, 
nausea,  and  slight  headache,  the  disease  begins  rather  id)ru[)tly, 
many  times  with  a  chill  or  chilly  sensation.  This  is  followed 
occasionally  by   vomiting,  by  general   body  })ains  or  pain   in  the 

«'  N.  ]•;.  Brill,  Now  York  Medical  Journal,  .lanviary  8,  18'.)S.  aud  January  15.  189SL 
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back;  epistaxis  sometimes  occurs.  The  headache  now  Ijecomes 
intense  and  apathy  and  prostration  supervene  with  the  rapidly 
rising  temperature.  The  fever  reaches  its  height  in  two  to  three 
days,  when  it  remains  constant  thereafter,  the  temperature  showing 
but  sHght  diurnal  remissions.  During  the  fastigiimi  of  the  fever 
the  patient  lies  very  quietly,  sometimes  moaning  or  groaning,  with 
facial  expressions  of  pain  shown  by  the  contracted  and  furrowed 
brow.  His  eyes  are  dull  and  suffused,  his  conjunctiva^  congested, 
and  his  face,  especially  over  the  malar  prominences,  flushed.  He 
is  rather  drowsv,  his  sensorium  dulled,  and  he  resents  beino-  dis- 
turbed  by  more  marked  expressions  of  pain;  any  attempt  to  move 
him  increases  his  headache.  The  tongue  is  usually  coated  and 
moist,  only  occasionally  is  it  dry  and  furred.  The  skin  of  the 
body  feels  hot  and  dry.  The  headache  remains  intense  without 
diminishing  in  severity,  and  about  the  sixth  day  a  rash  appears. 
The  eruption  is  found  over  the  abdomen  and  back,  and  (juickly 
spreads  to  the  thorax  and  to  the  arms  and  thighs  and  occasionally 
to  the  neck,  forearms,  hands,  legs,  and  feet.  I  have  seen  the 
whole  body,  even  including  the  palms  and  soles,  excepting  the 
face,  covered  by  the  eruption.  The  rash  is  dull  red  in  color,  very 
slightly  raised,  and  when  subjected  to  pressiu'e  does  not  disappear. 
The  individual  spots  on  pressure  fade  slightly  in  color,  and  only  very 
rarely  can  they  be  obliterated,  but  retiu'n  to  their  florid  efflorescence 
as  soon  as  pressure  is  removed.  The  bowels  are  obstinately  con- 
stipated, as  a  rule,  and  in  many  cases  can  only  be  moved  by  laxative 
agents.  The  pulse  is  full,  rather  slow,  not  nearly  as  rapid  as  might 
be  expected  with  the  p\Texia.  It  is  soft  and  of  low  tension  and 
often  dicrotic.  These  symptoms  remain  in  full  development 
until  about  the  twelfth  day,  when  the  fever  abruptly  disappears, 
the  patient's  temperature  suddenly  dropping  in  a  few  hours  to 
normal,  the  rash  fades,  the  headache  leaves,  the  apathy  and 
prostration  vanish,  and  the  patient  feels  perfectly  well,  taking  an 
interest  in  his  surroundings.  A  rapid  convalescence  follows. 
During  the  progress  of  the  disease  slight  emaciation  may  develop, 
but  rarely  very  marked.  The  urine  is  scanty,  high  colored,  and 
at  times  contains  albumin.  Delirium  is  only  exceptionally  noticed, 
and  then  only  at  night  in  the  patients  with  hyperpyrexia.  A  few 
patients  show  rigidity  of  the  neck,  and  the  presence  in  them  of  the 
Kernig  sign  may  be  elicited. 

Etiology  and  Analysis  of  Symptoms.  I  have  selected  the 
histories  of  the  last  50  cases  of  my  .series,  chiefly  because  these 
histories  were  readily  accessible  and  because  I  ha\e  had  the  symp- 
toms tabulated  for  the  purpose  of  comparative  study.  These 
50  cases  have  come  under  my  observation  since  June,  1906,  and 
extend  to  December  1,  1909. 

Se.r.  Males  show  a  greater  tendency  to  be  aft'ected  than  females. 
There  were  34  males  and  16  females. 
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Nativity.     Inasmuch    as    the    largest    number    of    patients    at 
Mount  Sinai  Hospital  are  Russians,  Russia  leads  the  list  of  cases 
with   30;  Austria,   12;  United  States,   2;  Ireland,  2;  Germany,  1; 
not  noted,  1. 

Month.  By  far  the  largest  number  of  cases  occur  in  the  summer 
months.  Of  this  group  there  were  1  in  January,  3  in  February,  3 
in  March,  none  in  April,  3  in  May,  8  in  June,  8  in  July,  2  in  August, 
6  in  September,  11  in  October,  3  in  November,  and  2  in  December. 

^ige.  The  disease  is  most  common  lietween  the  twentieth  and 
fortieth  years  of  life.  In  this  group  33  appeared  in  that  period: 
First  to  second  decade,  9  cases;  second  to  third  decade,  19  cases; 
third  to  fourth  decade,  14  cases;  fourth  to  fifth  decade,  4  cases; 
fifth  to  sixth  decade,  2  cases;  sixth  to  seventh  decade,  2  cases. 
The  youngest  patient  of  this  group  was  aged  seventeen  years,  the 
oldest  was  sixtv-five  years. 

Contagion.  I  can  find  no  evidence  of  the  disease  being  directly 
communicable.  In  the  221  cases  we  have  not  had,  so  far  as  I 
can  learn,  two  members^'  of  the  same  family,  nor  two  from  the 
same  household  or  same  house.  The  patients  are  admitted  into 
the  general  wards,  and  the  disease  has  never  been  communicated 
to  any  other  occupant  of  that  ward;  nor  has  the  disease  ever  arisen 
among  the  patients  in  the  hospital.  One  of  the  nurses  of  the 
Training  School  who,  in  December,  1896,  went  through  a  severe 
typhoid  fever  infection,  was  attacked  six  months  later  with  this 
disease,  though  at  that  time  there  was  no  other  case  of  this  disease 
in  the  hospital  or  training  school.  She  was  the  only  person  I  have 
seen  developing  the  disease  within  the  hospital. 

Food  Poisoning.  It  might  be  asked  whether  the  disease  has 
any  relation  to  the  ingestion  of  certain  foods  or  to  the  toxins  con- 
tained in  decomposing  food.  The  'prima  facie  evidence  seems  to 
be  against  this  view,  for,  if  such  were  the  cause,  the  disease  would 
necessarily  be  widespread  in  special  districts  and  affect  many  in 
a  single  family;  secondly,  the  infection  is  not  confined  to  any 
race,  even  though  some  races  eat  certain  articles  of  food  proscribed 
by  others.  We  have  found  the  infection  in  Germans,  Americans, 
Austria ns.  and  in  the  Celtic  race.  '^Hiere  is  no  analogy  between 
this  affection  and  the  group  of  meat-poisoning  cases  known  as 
botulism,  and  which  seem  to  be  due  to  the  special  organism  of 
the  Gartner  group — Bacillus  enteritidis  group.  This  group  has 
the  quality  of  interagglutinating,  and  its  l)acilli  are  often  agglutinated 
l)y  typhoid  serum.  In  our  examinations  no  such  agglutination 
C(Hild  be  oi)tained.  It  seems  highly  improbable  that  a  constantly 
definite  and  distinct  type  of  disease,  with  unvarying  t\'pe  of  eruption, 
running  a  definite  course,  subsiding  at  a  definite  ])eriod,  and  show- 

"  Since  this  was  written  I  have  had  the  opportunity  to  see  at  Bellevue  Hospital,  through 
the  courtesy  of  Dr.  Wnrren  Coleman,  four  members  of  one  family  who  were  attacked  almost 
simultaneously  with  this  disease. 
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ing  the  character  of  this  disease,  could  be  due  to  a  chemical  ptomaine 
rather  than  to  an  infectious  ori>anized  agent. 

Incubation.  The  period,  before  the  acute  symptoms  begin, 
varies  in  duration  from  sudden  onset  without  premonitory  symp- 
toms to  fourteen  days.  In  -15  of  this  group  of  50  cases  the  incuba- 
tion period  could  not  be  ascertained,  in  35  it  varied  from  a  few 
hours  to  fourteen  days.  The  average  of  this  stage  of  the  disease 
was  four  and  eight-tenths  days.  During  it  the  patient  suffered 
with  malaise,  fatigue,  anorexia,  constipation,  dull  feeling  in  the 
head  or  a  distinct  headache.  Sometimes  he  complains  of  nausea 
and  indigestion  and  painful  sensations  over  the  body.  After  this 
stage  the  disease  in  its  intensitv  mav  be  said  to  l)e(>in. 

Onset.  This  may  be  sudden,  when  it  is  marked  by  a  distinct 
chill,  or  chilly  sensation,  with  increased  general  body  pains  or  pains 
in  the  back,  by  nausea,  and  sometimes  by  vomiting.  Xow  the 
headache  becomes  intense.  Or  the  onset  may  be  gradual,  when 
it  cannot  be  separated  from  the  incubation  period.  In  the  latter 
case  only  the  development  of  the  fever  and  the  increasing  head- 
ache permit  one  to  define  this  stage  of  the  disease.  In  19  cases 
the  onset  was  sudden;  in  31  the  disease  began  gradually. 

Epista.vis,  while  it  occasionally  occurs,  is  not  common.  It  was 
noted  during  the  course  of  the  disease  in  three  cases. 

Headache.  This  is  one  of  the  most  pronounced  features  of 
the  disease  and  is  almost  invariably  present.  It  may  start  in  with 
the  incubation  or  it  may  not  appear  until  the  onset.  It  becomes 
intense  and  at  times  agonizing,  and  in  severity  is  only  equalled  by 
the  headache  of  a  meningitis,  of  a  cerel)ral  tumor,  or  the  head  pains 
occasionally  present  with  syphilis.  It  lasts,  as  a  rule,  in  all  of 
its  intensity  throughout  the  disease,  and  then  only  disappears  with 
the  crisis.  In  the  latter  respect  it  difl'ers  from  the  headache  of 
typhoid  fever,  which,  as  is  well  known,  dinu'nislies  in  intensity  in 
the  second  week  of  that  disease  and  is  then  no  longer  the  chief 
subject  of  the  patient's  complaints.  In  this  disease  the  headache 
is  much  more  severe,  and  it  lasts  throughout  its  course  until  con- 
valescence begins.  The  headache  is  general  and  is  not  confined 
to  any  locality  of  the  head,  being  as  severe  in  the  occiput  as  in  the 
frontal  and  temporal  regions.  In  the  cases  in  which  the  headache 
is  most  intense  rigidity  of  the  neck  is  sometimes  observed;  when  the 
latter  is  present,  a  distinct  bilateral  Kernig  sign  may  be  ol)served. 
Rigidity  of  the  neck  and  Kernig'.^  sign  were  noted  in  four  patients  of 
this  group.  Lumbar  puncture  was  made  in  these  four  patients,  and 
the  cerebrospinal  fluid  was  examined  culturally  and  cytologically. 
The  growth  was  sterile  in  all,  and  the  j)roportion  of  lymphocytes 
was  slightly  increased.  Tlie  headache  was  agonizing  in  S,  intense 
in  33,  and  moderate  in  9.  With  rigidity  of  tiie  neck,  tliere  may 
be  contracted  pupils  and,  rarely,  muscular  twitchings  and  active 
reflexes. 
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Fades.  The  patients  suffering  with  this  disease  look  sick, 
much  more  so  than  a  patient  in  the  corresponding  period  of 
typhoid  fever.  The  face  is  flushed,  especially  deeply  over  the 
malar  prominences,  the  flush  being,  sometimes,  not  noted  about 
the  nose  and  mouth,  which  then  may  look  unusually  pale.  The 
conjunctivje  are  congested,  the  eyes  suffused  and  later  may  become 
dull  in  expression.  The  forehead  is  wrinkled  and  the  brows  drawn 
together  giving  the  expression  of  headache  with  which  they  suffer. 
The  attitude  in  bed  is  generally  relaxed,  the  patient  being  inordi- 
nately quiet.  He  does  not  toss  about,  as  motion  increases  the 
headache.  He  resents  l^eing  disturbed,  and  responds  with  reluctance 
to  questions.  He  utters  moans  and  groans  and  points  to  his  head 
when  asked  where  he  suffers.  It  would  seem  to  me  that  the  physical 
relaxation  and  the  indifference  shown  to  the  examiner  represent 
an  apathy  which  is  only  disturbed  by  an  attempt  to  move  him. 
This  apathy  is  marked  in  most  of  the  cases.  In  6  of  our  group 
it  was  extreme,  it  was  marked  in  17,  and  absent  in  12.  In  15  the 
condition  was  not  recorded. 

Prostrofion.  There  can  be  no  doubt,  after  one  has  seen  a  few 
of  these  patients,  that  this  symptom  is  a  striking  one.  It  is  marked 
by  the  general  muscular  relaxation,  the  posture  of  the  patient  in  the 
bed,  the  indifference  of  the  patient  to  his  surroundings,  and  his 
lessened  ability  to  move.  It  usually  corresponds  in  intensity  with 
the  intensity  of  the  infection,  and  is  more  marked  with  patients 
showing  a  hyperpyrexia  than  in  the  milder  cases  of  the  disease. 

Skin.  During  the  course  of  the  disease  the  skin  is  hot  and 
dry.  Between  the  fifth  and  seventh  day  of  the  disease  a  maculo- 
papular  eruption  appears,  first  on  the  back  and  abdomen  and  then 
over  the  trunk.  The  rash  may  spread  rapidly,  and  in  a  great  number 
of  cases  the  arms  and  thighs  may  be  covered.  In  a  few  cases  the 
eruption  involves,  in  addition,  the  neck,  forearms,  hands,  legs, 
and  feet,  even  exceptionally  the  palms  and  soles.  At  times  the 
eruption  is  more  profuse  on  the  extremities  than  on  the  trunk. 
The  eru])tion  does  not  appear  in  crops,  as  in  typhoid,  but  the  spots 
appear  synchronously  over  the  area  of  the  body  which  they  invade. 
Each  spot  lasts  throughout  the  rest  of  the  coiu'se  of  tiie  disease. 
It  is  noticeable  that  the  rash  is  the  most  profuse  when  the  attack 
is  most  severe.  The  spots  are  distinctly  maculopapular,  are  only 
slightly  raised  and  may  be  designated  as  an  erythema.  They  are 
(hill  red  in  color.  They  vary  in  size  from  two  to  four  millimteres, 
are  uneven  in  contour,  and  are  irregularly  round  or  oval,  their 
periphery  l)eing  connnonly  diffuse  and  indistinct.  If  subjected 
to  j)ressure  they  do  not  disa])pear,  but  fade  slightly.  This  is  best 
fested  by  pressing  them  with  and  under  a  glass  niicroscoj^ic  slide, 
when  all  gradations  of  pressiu'e  efl'ects  may  be  observed.  The 
eruption  is  more  nearly  inoibiliforni  or  rubeoloid  than  roseolar. 
In  three  of  this  group  the  ertij)tion  in  places  wa.s  distinctly  petechial, 
suggesting  a  typhus  fever  eruption  more  than  any  other  eruption. 
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From  this  description  it  iiiay  be  seen  that  the  eruption  in  no 
respect  resembles  that  of  typhoid  fever,  the  eruption  of  which  is 
characteristically  papular,  circumscribed  and  lenticular,  appears 
in  crops,  very  rarely  involves  the  extremities,  is  never  more  profuse 
on  the  extremities  than  on  the  trunk,  has  never  to  my  knowledge 
been  observed  to  attack  the  palms  and  soles,  and  almost  always 
disappears  completely  on  pressure  excepting  in  "hemorrhagic 
typhoid  fever."  The  eruption  of  typhoid  fever  consists  of  hyperemic 
spots;  in  this  disease  it  is  distinctly  erythematous,  some  of  the 
capillary  contents  escaping  into  the  surrounding  tissues,  leaving 
a  more  or  less  permanent  zone  which  pressure  cannot  remove.  I 
have  looked  for  the  subcuticular  mottling  of  typhus,  but  have  never 
observed  it  in  these  cases. 

The  eruption  does  not  begin  to  fade  until  the  crisis,  then  it 
rapidly  becomes  paler,  and  in  two  days  thereafter  only  dirty  yellowish- 
brown  stains  mark  the  site  of  the  former  spots.  AMien  petechiae 
are  present,  the  punctate  hemorrhages  disappear  much  more  slowly. 
The  rash  is  not  nearly  as  discrete  as  it  is  in  typhoid,  for  two  or  more 
spots  frequently  coalesce,  a  condition  which  is  commonly  seen.  I  have 
never  observed  the  eruption  on  the  face,  but  have  seen  it  occasionally 
extend  up  the  sides  of  the  neck,  involving  the  skin  over  the  mastoids 
and  even  the  back  of  the  ear.  Contrary  to  the  typhoid  eruption, 
which,  as  a  rule,  is  not  abundant,  but  occurs  in  varying  crops  of 
ten  to  twenty  in  number,  this  is,  as  a  rule,  an  abundant  eruption. 
In  our  series  the  following  was  the  distribution  of  the  eruption: 
Abdomen,  chest,  and  back,  13  cases;  abdomen,  chest,  back,  arms, 
and  thighs.  22  cases;  abdomen,  chest,  back,  arms,  thighs,  fore- 
arms, and  legs,  9  cases.  Distribution  not  noted,  6  cases.  Of 
those  with  profuse  rash  involving  the  forearms  and  legs — 9  in 
number — the  eruption  was  observed  on  the  palms  and  soles  in  4, 
and  on  the  neck  in  3  cases. 

Herpes.  I>abial  herpes  was  noted  as  an  accompaniment  in  3 
out  of  the  50  cases. 

Pulse.  The  pulse  rate,  considering  the  fever,  is  not  very  high; 
it  averages  between  Sd  and  ]()()  beats  per  minute.  It  is  full,  soft, 
and    of    low    tension.      Dicrotism    is    not    infre(|uently    observetl. 

Temperature.  The  course  of  the  fever  is  rather  distinctive. 
The  patients'  temperature  begins  to  rise  at  the  onset,  usually  three 
or  four  days  after  the  stage  of  incubation,  and  then  with  rapid 
strides,  so  that  on  the  second  or  third  day  from  the  onset  it  may 
have  reached  its  fastigium.  Jt  then  averages  i)etween  103.6° 
and  104.2.°  It  is  but  slightly  higher  in  the  evenings,  and  continues 
high  throughout  the  rest  of  the  disease.  The  remissions  between 
morning  and  evening  seldom  exceed  1°  F.  With  the  exception 
of  these  remissions  the  temperature  remains  constantly  and  uni- 
formly high  until  the  day  before  the  critical  fall,  when  a  precritical 
rise  mav  occur.     In  four  of  these  50  ca-ses  a  i)recritical  rise  between 
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105°  and  106°  F.  was  observed.  The  precritical  rise,  however, 
is  not  the  rule  and  only  occasionallj  occurs.  On  the  twelfth  to 
the  fourteenth  day  the  temperature  begins  to  drop.  The  fall 
is  quick  and  abrupt,  and  in  some  of  our  cases  within  ten  hours 
from  105°  F.  to  normal.  The  critical  fall  occurs  in  a  large  number 
of  the  cases.  In  also  a  fair  proportion  of  the  group  the  temperature 
falls  by  rapid  lysis  (Figs.  1,  2,  and  3).  In  this  connection  we  have 
assumed  as  a  standard  by  which  judgment  may  be  expressed  the 
following:  A  crisis  to  be  a  fall  in  temperature  to  normal  within 
twenty-four  hours;  rapid  lysis  to  be  a  fall  to  normal  in  forty-eight 
hours;  and  lysis  to  be  a  fall  to  the  normal  within  seventy-two 
hours.  As  a  rule,  after  the  fall,  whether  by  crisis,  rapid  lysis, 
or  lysis,  the  temperature  does  not  rise  again.  Exceptionally  a 
short  rise,  lasting  but  a  few  hours  or  a  day  thereafter,  was  observed. 
The  most  remarkable  feature  of  this  disease  is  that  with  the  fall 
in  fever  all  the  signs  clear  up,  and  the  patient,  who  may  have  felt 
and  looked  very  sick,  l^ecomes  alert,  interested  in  his  siUToundings, 
and  says  he  is  well;  the  headache  is  dispelled,  as  if  l)v  magic;  the 
eruption  rapidly  fades,  and  convalescence  is  established.  In  this 
group  there  was  a  critical  fall  in  16  cases,  a  fall  by  rapid  lysis  (less 
than  forty-eight  hours)  in  17  cases,  a  fall  by  lysis  in  17  cases.  I 
have  not  seen  a  single  patient  whose  temperature  took  more  than 
sixty  hours  to  fall  to  the  normal,  excepting  with  a  complication. 

Eyes.  In  28  cases  the  eyes  were  suffused  and  the  conjunctivae 
congested;  in  18  they  were  not  affected;  the  condition  was  not 
noted  in  4. 

Tongue.  The  tongue  is  at  first  moist  and  coated  with  a  white 
fur,  the  tip  and  sides  remaining  red.  This  condition  may  last 
throughout  the  disease,  although  in  some  of  the  cases  with  hyper- 
pyrexia the  tongue  becomes  dry  and  brown. 

Cousflpaiion  is  a  marked  feature  of  the  disease.  It  was  present 
in  42;  in  6  the  bowels  were  regular,  and  in  2  there  was  a  iliarrha^a 
following  a  previous  constipation.  Xery  fretjuently  the  bowels 
can  only  be  moved  by  the  use  of  cathartics.  Blood  has  never 
been  found  in  the  fecal  discharges,  either  nKK'r()sco})ic  or  micro- 
scopic. The  guaiac  and  l)cn/idin  tests  for  occult  bleeding  have 
been  negative. 

Tympanites  is  not  a  feature  of  (his  atVcction.  In  0  cases  a  slight 
abdominal  distention  was  observed. 

Splee)t.  This  organ  is  fre((uently  enlarged  (o  palpation.  In 
27  cases  of  the  series  it  was  distinctly  palj)able  below  tlie  costal 
margin.  At  times  the  spleen  extends  for  a  considerable  distance 
below  the  ribs,  four  centimeters  below  being  the  maxinuun.  In 
16  cases  it  was  one  centimeter  Ix'low;  in  7  cases,  two  centimeters; 
in  2  cases,  three  centimeters;  and  in  2  cases,  four  centimeters. 

Menial  Sympiovis.  The  apatliy  and  dulled  sensorium  have 
been    mentiotKMl    in    the    gcTUM'al    dcsciiption.      l>clirium    is    only 
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May,    1908 


Fig.  2. — The  temperature  record,   showing  a  critical  decline  (slight  precritical   rise)   to  normal 
within  twelve  hours,  occurring  on  the  thirteenth  day. 


Fig.  3. — The  temperature  record,  showing  the  precritical  rise  to  105°  and  decline  by  rapid  lysis 
within  tliirty  hours,  on  the  ninth  day. 
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occasionally  present,  and  it  does  not  assume  the  active  type  so 
commonly  seen  in  typhoid  fever.  It  usually  occurs  in  those  running 
a  high  febrile  course,  and  then  only  at  night.  It  is  muttering  in 
character. 

Blood.  The  average  white  blood  cell  count  is  higher  than  it  is  in 
typhoid  fever;  there  is  not  the  tendency  to  leukopenia  whicii  typhoid 
fever  blood  shows,  the  count  being  between  9000  and  11,000. 
When  bronchopneumonia  exists  as  a  complication  the  count  is, 
of  course,  hii>her:  our  hiy-hest  in  such  a  case  was  23,(500.  The 
average  of  the  series — in  only  one  case  was  no  white  blood  count 
noted — was  9394,  the  lowest  being  4200  and  the  highest  23,600,  the 
last  being  in  the  patient  with  bronchopneumonia.  The  average 
count  of  polymorphonuclears  was  69.4,  and  the  lymphocytes, 
30.6  per  cent. 

Urine.  The  urine  is  generallv  hii^h  colored  and  clear.  It  con- 
tains  a  faint  trace  of  albumin  in  many  cases  and  occasionally  granular 
casts.  All)umin  was  noted  in  19  of  the  cases.  The  diazo  reaction 
is  not  infrequently  obtained,  but  it  is  more  fre(|uently  absent  than 
present.  It  was  demonstrable  in  9  cases,  and  no  reaction  could  be 
elicited  in  30;  in  11  cases  it  was  not  noted. 

Agglutixatiox  Reactioxs.  In  the  221  cases  there  has  not 
been  a  single  positive  reaction  to  the  Widal  test.  The  test  has 
lieen  carried  on  perhaps  much  more  assiduously  than  would  have 
been  the  case  had  positive  results  been  obtained.  The  blood  has 
been  sent  to  the  laboratory  daily  in  most  all  of  the  cases,  not  only 
during  the  course  of  the  disease,  but  during  the  period  of  convales- 
cence until  the  patient  left  the  hospital.  Xo  positive  reactions 
have  been  obtained.  Tests  were  made  in  dilutions  of  from  1  to 
20,  and  in  some  cases  up  to  1  to  1000,  because  it  has  been  shown 
that  agglutinations  with  the  typhoid  bacillus  in  some  cases  of 
typhoid  fever  are  demonstrated  only  in  high  dilutions.  Agglutina- 
tion tests  were  also  made  in  some  of  the  ca.ses  with  various  para- 
typhoid bacilli,  with  several  colon  strains,  and  in  a  few  cases  with  the 
(yartner  bacillus.  The  results  were  all  negative.  I  believe  that  the 
absence  of  positive  results  speaks  very  strongly  against  these  cases 
being  due  to  infection  by  the  typhoid  bacillus  or  members  of  the 
intermediate  group. 

Bacteriology.  The  evidence  of  infection  by  the  recovery 
of  the  offending  organism  in  this  disease  is  entirely  wanting.  Since 
1.S96  we  have  persistently  tried  to  isolate  a  specific  organism  from 
these  cases,  but  without  success.  Hlood  cultures  have  been  made 
in  a  very  large  number  of  the  cases.  During  the  past  three  years 
cultures  have  been  made  from  all  of  the  cases  that  have  come  under 
observation.  The  cultures  in  these  cases  were  made  under  the 
direction  of  Dr.  Libman.  The  methods  used  in  this  work  during 
the  past  three  years  are  the  same  as  those  that  were  used  in  the 
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studies  of  the  bacteremia  in  typhoid  fever  made  by  Dr.  Epstein."^ 
Dr.  Epstein  obtained  positive  results  in  nearly  all  of  the  cases  of 
typhoid  fever.  This  makes  all  the  stronger  the  proof  that  in  the 
set  of  cases  which  I  am  describing  we  are  not  dealing  with  typhoid 
fever  or  paratyphoid  fever. 

The  clinical  aspect  of  the  disease  is  strongly  in  favor  of  its  infec- 
tious nature  because  it  has  a  definite  incubatory  stage,  one  of  onset, 
one  of  duration,  and  one  of  decline.  We  regard  typhus  fever, 
measles,  scarlet  fever,  and  the  like  as  infections,  and  have  no  definite 
knowledge  as  to  the  nature  of  the  infection,  hence  the  absence  of 
such  knowledge  as  to  this  disease  should  not  militate  against  con- 
sidering it  an  infectious  disease. 

Previous  Typhoid.  AVe  carried  on  an  inquiry  based  on  im- 
munity which  typhoid  fever  gives  to  the  one  who  suffered  previously 
from  typhoid,  and  found  that  in  the  group  of  50  there  were  10 
who  had  had  typhoid  fever  previously,  37  who  had  not  suffered 
from  typhoid  fever,  and  3  could  give  no  information  concerning 
previous  illnesses. 

If  typhoid  fever  produces  a  short  immunity,  as  has  been  shown, 
we  would  have  a  strong  argument  in  favor  of  the  cases  here  descril)ed 
not  being  typhoid,  in  the  case  of  the  nurse  in  the  Training  School, 
who  had  a  severe  typhoid  infection  in  December,  1896,  and  who 
suffered  with  this  infection  in  September,  1897. 

Relapses.  I  have  never  seen  a  relapse  in  this  disease.  AVhen 
the  temperature  once  falls  the  disease  ends.  Unless  there  be  a 
complication  the  fever  does  not  rise  again.  This  is  so  entirely 
different  from  the  course  of  tyj)hoid  infections  that  in  itself  it  would 
cast  a  serious  doubt  on  the  pr()bal)ility  of  this  disease  belonging 
to  the  typhoid  fever  group,  with  which  some  of  my  professional 
colleagues  insist  it  belongs.  They  have  stated  in  medical  meetings 
that  they  see  no  reason  why  these  cases  should  not  be  classified 
as  atypical  or  abortive  typhoid  fever.  I  shall  discuss  this  later 
in  the  section  on  diagnosis;  for  the  present,  however,  I  wish  to 
call  attention  to  the  subject  of  relapses  in  abortive  typhoid  fever 
as  presented  by  Dr.  J.  B.  Briggs  from  Professor  William  Osier's 
clinic  at  Johns  Hopkins  Hospital.  Dr.  Osler^  says:  "J.  B. 
Briggs  has  studied  44  of  these  mild  cases  from  my  clinic,  in 
which  the  fever  lasted  fourteen  days  or  le^s.  Rose  spots  were 
present  in  24,  and  the  Widal  reaction  in  20.  There  were  three 
relapses." 

Acconhng  to  Murchison'"'  and  Curschmaim,'"  rclaj)scs  are 
especially  prone  to  occur  in  the  al)ortivc  ty})c  of  typhoid  fever. 

«  Amer.  .lorn.  Mkp.  Sn.,  AuKUst,  190S,  p.  100. 

"  The  Principlrs  .imi  Prartife  i)f  Moilii-iiip,  by  Wm.  Osier,  M.D.,  sixth  edition,  1006,  p.  91. 
''  A  Treatise  on  the  Continued  Fevers  of  (Ireat  Hritain,  seeond  edition,  London,  1873. 
'*  Der  Unterleibstyphns,  Spee.  Vaih.  und  Tlier.  (Nothnngel),  Wien,  1902;  also,  American 
edition,  with  additions  by  Wm.  Osier,  Philadelphia,  1902. 
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With  such  a  weight  of  authoiity  as  to  the  occurrence  of  rehipses 
in  abortive  typlioid  and  the  entire  absence  of  rehipses  in  this  affec- 
tion, one  shoukl  at  least  l)e  guarded  in  making  positivestatements 
as  to  the  identity  of  this  disease  with  typhoid  infection. 

Complications.  Bronchitis  is  a  common  accompaniment  of 
the  disease  and  is  present  to  a  greater  or  less  degree  in  the  majority 
of  the  patients.  When  it  develops,  it  is  seen  early,  sixth  or  seventh 
day.     It  lasts  as  a  rule,  throughout  and  disappears  in  convalescence. 

Bronchopneumonia  was  observed  in  3  of  the  group. 

Menincjismus.  ^^^lat  clinicians  call  signs  of  "serous  meningitis," 
such  as  rigidity  of  the  neck,  contracted  pupils,  the  presence  of 
bilateral  Kernig  phenomenon,  stupor,  etc.,  are  sometimes  present. 
These  signs  were  noted  in  four  of  the  50  of  this  group. 

Phlebitis  cruris  was  ol)served  once. 

Otitis  media  occurred  in  one  patient. 

Cystitis  was  observed  twice,  but  I  think  it  was  due  to  some  error 
in  the  techniipie  of  catheterization,  which  was  done  on  both  these 
patients. 

Duration.  The  disease  lasts  about  two  weeks.  In  our  series 
the  average  duration  was  thirteen  and  three-tenth  days.  In  one 
case  it  lasted  five  days  and  in  one,  twenty-two  days.  The  last  case, 
however,  was  accompanied  by  a  bronchopneumonia  and  it  was 
difficult  to  determine  when  the  original  infection  terminated.  The 
detail  of  the  series  is  as  follows: 

5  days 1  case  14  days 5  cases 

6  days 15  days 5  cases 

7  days 1  case  16  days 2  cases 

8  days 1  case  17  days  .   ; 3  cises 

9  days 1  case  18  days 

10  days 2  cases  19  days 1  case 

1 1  days 4  cases  20  days 

12  days 13  cases  21  days 

13  days 10  cases  22  days 1  case 

It  will  be  seen  from  this  that  almost  half  the  cases  terminated 
between  the  twelfth  and  thirteenth  days.  This  has  been  our  experi- 
ence with  the  rest  of  the  221  cases.  A  prediction  may  almost  be 
made  that  the  disease  will  terminate  on  one  of  the  two  days  just 
stated. 

Diagnosis.  To  one  who  has  had  the  features  of  the  disease 
pointed  out  to  him,  the  diagnosis  is  relatively  easy.  For  the  past 
few  years  the  members  of  my  house  staff  recognize  the  disea.se 
and  make  the  diagnosis  before  my  visit  to  the  wards.  This  is 
also  the  case  with  the  members  of  the  "Admitting  Department 
Staff"  in  the  hospital.  It  is  only  on  rare  occasions  that  their  judg- 
ment is  found  to  be  incorrect.  It  seems  to  me,  if  it  be  possible 
on  first  examination  to  predict,  as  it  has  l)een  almost  invariably, 
in  these  cases,  that  a  patient  having  an  eru])tion  of  this  type  will 
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not  show  at  any  time  a  positive  Widal  or  give  a  positive  blood 
culture,  we  are  dealing  with  a  disease  sui  generis.  The  positive 
factors  of  this  disease  which  would  suggest  its  presence  when  first 
seen  by  the  examiner,  are  the  facies,  the  headache,  especially  and 
definitely  the  eruption,  the  apathy,  prostration,  and  the  palpable 
spleen.  It  requires  no  great  clinical  acumen  to  differentiate  the 
eruption,  after  its  characters  have  been  pointed  out  a  few  times. 
I  have  shown  the  eruption  and  along  side  of  it  in  a  typhoid  fever 
patient,  a  roseola  eruption,  and  the  differences  were  so  striking 
that  the  members  of  the  house  staff  quickly  learned  to  detect  the 
differences. 

Differential  Diagnosis.  Inasmuch  as  these  cases  have  been 
considered  by  almost  all  my  colleagues  in  New  York,  in  the  past, 
as  typhoid  fever  cases,  it  will  be  necessary  to  show  the  marks  of 
differentiation.  The  parallel  column  offers  itself  for  this  purpose 
as  most  convincino;: 


Typhoid. 

Usually  long  incubation. 

Onset  not  commonly  abrupt. 

Fever;  gradually  increasing  ascent  of  tem- 
perature to  fastigium — in  all  about  ten 
days. 

Remissions  of  temperature  occasionally 
more  than  a  degree. 

Fall  usually  by  gradations  to  normal,  taking 
commonly  one  week. 

Eruption,   circumscribed,  lenticular,  papular. 

Distribution,  chiefly,  back,  and  abdomen, 
seldom  appearing  on  upper  and  lower  ex- 
tremities; almost  unknown  on  palms  and 
soles. 

Eruption  appears  in  crops  througliout  the 
disease. 

Spots  rarely  confluent,  and  then  confiuence 
of  but  two  spots. 

Roseola  disappearing  on  pre.ssure. 

Petechial  spots  (hemorrhagic)  ver.v  rare. 

Apathy  and  i)rostration  late  in  dc\  cloiiment. 

Labial  herpes  rare. 

Diarrhoea  fairly  common. 

Hemorrhages  from  the  bowel  often  observed. 
Headache  disappears  in  second  week. 

Relapses  observed  by  all  observers. 

Widal  reaction  positive  in  over  9.")  per  cent. 

of  the  cases. 
Blood  cultures  positive  in  over  00  per  cent. 

of  the  cases. 
Convalescence  slow. 


Unknoivn  Infection. 

Short  incubation,  four  to  five  days. 
Commonly  with  chill  or  chilly  sensation. 
Fastigium  reached  in  three  days. 


Rarely  more  than  one  degree. 

Fall  commonly  by  crisis,  not  longer  than 

sixty  hours. 
Maculopapular,     periphery     indistinct    and 

irregular. 
]  )istribution  in  addition  to  trunk  on  upper 

and    lower    extremities    not    infrequent, 

on  palms  and  soles  occasionally. 

Does  not  appear  in  crops. 

Confluence  may  occur  with  three  or  four 
sjiots  forming  a  number  of  patches. 

Erythema,    not    disappearing   on    pressure. 

Petechii"  occasionally. 

.\pathy  and  prostration  early. 

Labial  herpes  in  G  per  cent,  of  the  group. 

Constipation  ;\n  almost  invariable  accom- 
jiaiiiinent. 

No  intestinal  hemorrhages  or  blood  in  feces. 

Is  more  intense  and  lasts  throughout  the 
diseiise. 

Relai)ses  have  never  occurred. 

Wiilal  reaction  invariably  absent. 

Hlood  cultures  invarial>ly  negative. 
Convalescence  speedy. 


Ti/plnt.'t  Fever,  hi  the  case  of  an  cpidcniic  of  (yj)hiis  fever,  in 
my  opinion,  it  would  be  simj)ly  impossii)le  to  say  that  these  cases 
which    I    have  described   were  not   mild   typhus   fever.     From   the 
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clinical  aspects  no  lines  of  demarcation  can  be  fixed.  Tiie  onset,  the 
eruption,  thou<i;li  subcuticular  mottlinti;  is  absent,  the  critical  decline, 
the  absence  of  relapses  are  almost  identical  in  both.  If  one  can 
believe  that  typhus  fever  has  been  so  modified  by  modern  conditions 
of  hygience  as  no  longer  to  be  communicable,  but  to  exist  at  all 
times  in  a  community,  to  have  lost  its  notoriously  epidemic  char- 
acter, and  to  have  been  (lepri\'ed  of  the  grave  nervous  symptoms 
and  its  toxemia  so  as  to  l)e  a  non-fatal  disease,  then  one  could  say 
that  these  cases  deal  with  a  modern  typhus  fever,  or  rather  with  a 
peculiar  typhus  fever  which  has  been  evolved  by  modern  improved 
hygiene  and  sanitation.  The  preference  of  the  disease  for  develop- 
ing in  the  sunmier  months  is  against  the  probal)ility  of  its  being 
typhus.  Clinically  this  disease  resem})les  typhus  fever  more  than  it 
does  any  other  disease,  and  I  should  have  felt  that  I  had  offered 
nothing  to  our  nosology  if  it  had  lieen  proved  that  typhus  fever  had 
lost  its  virulence,  that  it  was  constantly  present  in  a  commimity,  that 
it  was  not  communicable,  that  when  it  was  present  epidemics  of  it 
did  not  occur,  and  that  it  was  no  longer  a  grave  and  fatal  disease. 
But  with  typhus  fever,  as  the  great  masters  of  medicine  have  taught, 
and  as  I  have  seen  it,  such  a  conception  would  be  unjustifiable; 
therefore,  I  believe  this  disease  not  to  l)e  typhus  fever. 

Meningitis.  The  occasional  occu.rrenc*e  of  signs  of  "menin- 
gismus"  in  this  disease  might  suggest  epidemic  cerebrospinal 
fever  ("spotted  fever").  There  would  be  no  vei-y  great  difficulty 
in  determining  the  presence  of  that  disease  if  spinal  puncture  were 
carried  out  and  the  cerel)rospinal  fluid  examined  culturally.  Its 
cytology  and  i)acteriology  are  definite,  and  the  recovery  of  ]Men- 
ingococcus  intracellularis  would  settle  the  diagnosis. 

Inffuenzd.  In  epidemics  of  this  disease  some  cases  might  appear 
which  have  a  great  similarity  to  our  disease.  Those  of  us  who 
dealt  with  the  type  of  influenza  as  it  appeared  here  in  ]S9()  will 
no  doubt  recall  cases  very  similar.  The  protean  forms  that  were 
then  observed  would  very  likely  suggest  that  perhaps  this  disea.se 
might  be  one  of  the  nniltivaried  or  protean  forms  of  influenza. 
Influenza  apj^ears  pandemically.  i:j  very  sudden  in  its  onset,  and 
prostration  is  the  earliest  symptom;  it  has  no  definite  incubatory 
stage;  it  is  accompanied  by  signs  of  cardiac  weakness  with  rap'd 
pulse  and  often  with  diarrhct-a.  It  is  par  excellence  the  disea.se 
of  complications  and  se(|uels,  and  especially  of  slow  convalescence. 

Prognosis.  Thus  far  it  has  been  invariably  good.  No  fatalities 
have  ever  occurred  in  my  cases.  Sick  as  the  patients  are  and 
grave  as  the  .symptoms  sometimes  appear  to  be,  one  ought  from 
this  experience  be  justified  in  predicting  a  fa\orable  issue  to  the 
disease. 

Treatment.  This  for  the  present  should  be  entirely  sympto- 
matic. Personally  I  have  used  no  stereotyped  plan.  The  usual 
remedies  have  been  employed  for  the  symptoms  which   required 
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relief.  The  diet  has  been  restricted  to  fluid  and  soft  nourishment. 
For  the  present  I  deem  it  wise,  especially  in  cases  occurring  in 
institutions  to  use  the  usual  precautionary  measures  which  are 
employed  in  typhoid  fever  cases  to  prevent  infection;  nurses  are 
so  instructed  in  handling  these  patients.  Such  precautions,  how- 
ever, would  seem  to  be  unnecessary;  nevertheless  in  the  indefinite 
state  of  knowledge  concerning  the  causative  factors  of  this  disease 
no  injury  can  be  done  in  using  preventive  measures. 

Epicritical.  More  difficult  than  separating  this  group  from 
typhoid  fever,  among  which  it  has  been  in  all  these  years  included, 
is  the  difficulty  of  giving  a  name  to  this  disease.  To  my  mind 
there  can  be  no  doubt  that  the  clinical  picture  is  so  definite,  so 
marked  that  it  cannot  escape  recognition.  If  this  shoidd  be  the 
view  of  others,  the  disease  must  represent  a  distinct  clinical  entity. 
I  am  convinced  it  does  and  is  entitled  to  a  place  in  medical  nosology. 
There  is  no  sign  in  the  clinical  picture  which  would  characterize 
the  disease.  The  critical  fall  is  definite  and  I  thought  it  might  be 
wise  to  use  that  feature  for  a  provisional  name,  calling  the  disease 
"critical  fever;"  but  pneumonia  anil  typhus  fever  are  likewise 
critical  fevers.  On  this  account  the  name  is  not  desirable.  I 
should  emphatically  deprecate  calling  the  disease  "pseudo-typhoid 
fever"  l)ecause  the  affection  has  nothing  in  common  with  typhoid, 
paratyphoid,  and  typhoid-colon,  or  intermediate  group  infections. 
Some  years  ago,  before  we  had  done  reliable  blood  work  on 
this  group,  I  believed  that  it  might  represent  paratyphoid  infec- 
tions, and  so  I  wrote,"  but  retracted  that  idea  long  acjo,  after 
I  had  convinced  myself  that  the  disease  had  nothing  in  common 
with  paratyphoid.  If  it  be  typhus  fever  Health  Boards  should  take 
cognizance  of  the  fact  that  there  exists  in  New  York  City  at  all 
periods  of  the  year  a  non-fatal  and  non-contagious  typhus  fever 
which  may  possibly  give  rise  at  any  time  to  an  epidemic,  though 
it  has  not  done  so  in  the  last  fourteen  years.  For  the  present,  owing 
to  ignorance  of  the  pathology  and  etiology  of  the  disease,  I  deem  it 
wise  not  to  give  a  name  to  the  affection.  I  prefer  to  speak  of  it  as  an 
"acute  infectious  disease  of  unkjiown  origin."  My  chief  desire,  in 
recalling  to  the  attention  of  the  ])rofession  this  disease  group,  is  to 
enlist  its  attention,  in  the  hope  that  other  observers  may  find  similar 
or  identical  cases.  Let  us  trust,  if  they  do,  that  they  can  give  us 
more  definite  and  accurate  knowledge  than  I  have  been  able  to 
ofi'er.  If  this  be  the  result  of  this  contribution,  or,  if  further  intpiiry 
shows  that  my  attempt  to  establish  a  clinical  entity  has  been  i)ased 
on  poor  observation  and  defective  deductions,  I  should  have  almost 
as  great  satisfaction  as  would  corroboration  and  additional  proof 
bring  to  me,  for  it  would  have  further  and  more  forcibly  taught 
me  that  while  it  is  human  to  err,  still  truth  will  always  prevail. 

^  N.  K.  Brill,  Par.ityplioiii  I'Vver,  Meilii-.il  Uecortl,  November  -9,  1902. 
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A  CASE  OF  THE  ADAMS-STOKES    SYNDROME   OF   PROLONGED 
DURATION,  ENDING  IN  APPARENT  RECOVERY. 

By  Henry  C.  Earnshaw,  M.D., 

ASSISTANT  PHYSICIAN  TO  THE  BRTN  MAWR  HOSPITAL,  BRYN  MAWR,  PENNSYLVANIA;  ATTENDING 
PHYSICIAN  TO  THE  HOSPITAL  OF  THE  GOOD  SHEPHERD,  ROSEMONT,  PENNSYLVANIA. 

The  case  which  I  report  herewith,  is  that  of  an  iiidivithial  who 
has  suffered  from  a  number  of  prolonged  attacks  of  complete 
auriculoventricular  heart-block,  and  who  made  what  for  a  time 
appeared  to  be  a  perfect  recovery;  but  very  recently  (since  the  com- 
pletion of  this  paper)  he  suffered  a  recurrence  of  the  heart-l)lock 
that  lasted  several  days  and  then  disappeared.  So  much  has  been 
written  of  late  regarding  the  Adams-Stokes  syndrome  and  heart- 
block  that  it  is  unnecessary  to  recapitulate  all  that  has  been  learned 
regarding  its  etiology  and  pathology.  Suffice  it  to  say,  that  at 
present  it  is  generally  regarded  as  resulting  from  a  complete  or 
partial  failure  of  the  auriculoventricular  bundle  to  conduct  to  the 
ventricle  the  stimulus  to  contraction  which  it  receives  from  the 
auricle.  As  a  result  of  this,  tlie  auricles  beat  more  frequently  than 
the  ventricles,  and,  as  might  be  supposed,  marked  disturbances  in 
the  arterial  circulation  occur  and  lead  to  the  syncopal  attacks  and 
convulsive  seizures  which  characterize  the  syndrome. 

J.  ]\I.  W.  T.,  a  male,  aged  fifty  years.  The  patient's  father 
died  of  angina  pectoris;  his  mother  died  of  carcinoma;  one  brother 
and  one  sister  died  in  infancy.  Four  brothers  and  four  sisters  are 
living  and  well.  The  patient  does  not  use  alcohol;  he  uses  tobacco, 
but  not  to  excess.  His  bowels  are  usually  regular.  A  specific 
history  is  absolutely  negative.  When  a  child  he  had  chickenpox, 
mumps,  and  measles  twice.  He  never  has  been  seriously  ill.  He 
is  subject  to  colds  at  times.  He  once  was  ill  for  three  days  with 
influenza  several  years  ago.  Most  of  his  exercise  was  confined 
to  walking  and  bicycle  riding.  On  August  13,  190.S,  he  came  to 
me  suffering  from  a  neuritis  of  the  left  arm,  which  disappeared 
under  the  use  of  salicylates. 

On  November  19,  1908,  having  previously  felt  very  well  except 
for  fatigue,  he  went  to  bed  at  his  usual  hour  for  retiring.  I^ater 
in  the  night,  in  getting  up  to  go  to  the  bathroom,  he  suddenly  lost 
consciousness  for  about  one-half  minute,  and  found  he  had  dropped 
down  on  his  knees.  On  arising  he  did  not  feel  very  weak,  and 
went  back  to  bed.  Twice  more  during  the  night  in  getting  up 
he  fell  to  the  floor,  each  time  going  back  to  the  bed.  There  was 
no  headache  or  nausea,  but  the  patient  vomited  later,  in  the  early 
morning.  The  bowels  were  regular,  and  urine  had  been  passed 
during  the  night.  I  was  called  in  to  see  him  the  next  morning, 
November  20, 
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The  patient  before  the  attack  was  a  well-developed  man  of 
medium  stature,  reddish-gray  hair,  florid  complexion,  well  built, 
and  with  well-nourished  skin.  I  now  saw  him  quite  pale,  all 
mental  faculties  good,  looking  very  ill.  The  pupils  reacted  nor- 
mally, his  tongue  was  coated,  the  arteries  were  fairly  soft.  The 
chest  was  well  developed,  the  abdomen  and  extremities  normal. 
Now  and  then,  while  answering  questions,  he  would  become  very 
pale,  the  pupils  would  contract,  the  eyelids  flutter  rapidly,  the 
eyeballs  roll  upward,  the  facial  muscles  twitch,  and  a  general 
body  convulsion  would  follow,  the  patient  losing  consciousness 
rapidly  as  the  attack  came  on.  The  pulse  would  disappear  at  the 
wrist,  and  there  was  pulsation  in  the  veins  of  the  neck.  Suddenly 
a  faint  flush  would  spread  over  the  face,  rapidly  increasing  in 
intensity.  Following  this  there  would  be  a  return  to  consciousness, 
the  patient  looking  rather  bewildered,  but  soon  he  would  take  up 
the  conversation  again  where  he  had  stopped.  The  unconscious- 
ness would  last  less  than  half  a  minute.  The  pallor  would  return 
gradually,  but  not  to  so  marked  a  degree  as  before  the  attack. 
Occasionally  he  would  vomit,  but  said  there  was  no  nausea,  that 
the  food  would  simply  regurgitate.  The  pulse  was  40  to  50  beats 
to  the  minute.  After  the  convulsions  the  pulse  would  increase 
slightly  in  rapidity.  It  was  quite  strong  and  regular.  After  the 
attack  the  patient  said  he  could  feel  the  blood  rushing  through 
all  parts  of  his  body. 

The  heart  dulness  was  apparently  normal;  the  apex  beat  in  the 
fifth  interspace  in  the  midclavicular  line;  the  sounds  were  strong 
and  regular;  the  pulmonic  second  sound  slightly  accentuated; 
a  very  faint  systolic  murmur  was  heard  at  apex,  but  was  not  trans- 
mitted.    The  liver,  spleen,  and  lungs  showed  nothing  abnormal. 

The  urine  was  acid,  amber,  cloudy,  and  deposited  a  moderate 
sediment.  The  specific  gravity  was  1012.  Albumin  was  present 
and  marked.  Sugar  was  absent.  Microscopically,  amorphous 
urates,  an  occasional  granular  cast,  and  epithelium  were  found. 

The  attack  continued  all  day  with  slight  improvement.  Toward 
night,  the  pulse  rate  was  50  to  the  mimite. 

During  tlie  day  a  series  of  convulsions  and  fiushings  would  occur 
in  the  space  of  an  hour;  then  no  more  for  several  hours.  The 
vomiting  also  kept  up  until  evening.  About  midnight  he  was 
more  comfortable.  The  next  morning  the  j)ulse  had  increased 
to  ai)out  00  beats  to  the  minute.  Through  the  day  he  had  an 
occasional  convulsion  followed  i)y  flushes.  One  the  third  day, 
except  for  a  very  occasional  flush,  the  j)atient  was  in  a  better  con- 
dition. The  pulse  rate  was  now  about  70.  Convalescence  con- 
tinued uninterruptedly  and  by  November  27  the  patient  had 
fully  recovered,  the  |)ulse  rate  being  SO  to  00,  and  the  urine  normal. 
The  patient  then  went  to  Baltimore,  where  he  underwent  a  thorough 
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physical  examiiuition  by  Dr.  W.  S.  Thayer.  All  symptoms  had 
cleared  up  and  the  heart  was  in  good  condition. 

He  then  returned  home  and  went  about  niriun  as  usual,  except 
that  he  was  careful  in  regard  to  exercise,  until  December  27,  1908. 

Second  Atlack.  On  December  27,  1908,  while  at  the  telephone, 
he  was  suddenly  seized  with  an  attack,  and  fell  to  the  floor.  He 
had  felt  very  tired  for  two  or  three  days  previous  to  the  attack. 
I  found  his  condition  similar  to  the  first  attack.  The  temperature 
was  subnormal,  the  pulse  about  65  to  70;  occasional  flushes  occurred. 
A  nurse  was  called  in  and  notes  were  made  daily  from  that  time 
until  apparent  recovery. 
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Fig.  1. — The  pulse  rate  during  the  second  attack.      H,  high;  L,  low. 
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Fir,.  2. — The  respiratorj-  rat«  during  the  second  attack.      H,  higli;  L,  low. 

The  patient  was  having  what  he  called  flushing  attacks.  On 
December  28  the  pulse  was  72  in  the  morning,  the  respirations  IG, 
the  temperature  97.3°.  He  was  pale.  Every  little  while  his  pulse 
would  increase,  then  a  flush  would  spread  over  the  skin.  The 
pulse  would  stop  during  the  attack,  then  take  up  the  normal  beat. 
Arterial  tension  seemed  increased.     (Figs.  1  and  2.) 
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December  29.  At  1  a.m.  the  pulse  was  60.  The  patient  was 
restless,  wakeful,  and  had  "flushing  attacks."  The  pulse  would 
beat  regularly  eight  or  nine  times,  followed  by  pauses  of  ten  seconds, 
after  which  no  acceleration  of  rate  would  occur.  On  December 
30,  his  condition  was  much  improved.  After  a  comfortable  night 
the  pulse  rate  was  72. 

On  January  1,  while  sitting  up,  he  had  an  attack  of  pulse  inter- 
missions lasting  about  half  an  hour,  during  which  the  arterial 
tension  was  high  and  the  respirations  slow  and  jerky.  During 
this  day  the  nurse's  report  shows  that  the  pulse  rate  was  very  irregular; 
intermissions  in  the  radial  pulse  lasting  from  four  to  twelve  seconds 
were  frequently  observed.  The  pulse  rate  per  minute  ranged  from 
57  to  16,  and  the  pulse  waves  were  much  fainter  than  heretofore. 
During  the  pauses  pallor  was  extreme,  the  eyes  fixed,  the  breathing 
slow  and  labored.  When  the  pulse  reappeared  at  the  wrist  a 
bright  flush  would  spread  over  the  face,  and  the  pupils  could  con- 
tract and  later  again  dilate.  Curiously  enough,  the  lips  retained 
their  color,  and  the  hands  their  warmth  during  the  intermissions, 
although  the  lower  extremities  were  cold.  During  the  intermissions 
the  facial  muscles  would  twitch  and  the  eyeballs  roll  upward. 

On  January  2  the  patient's  condition  was  very  alarming,  pallor 
was  extreme,  the  pulse  very  irregular,  the  skin  was  cold  and  clammy, 
and  the  patient  was  vomiting  a  yellowish  liquid.  One  convulsion 
followed  another,  each  lasting  about  twenty  seconds.  The  jugular 
veins  were  prominent,  and  could  be  seen  to  pulsate  more  frequently 
than  the  radial  pulse.  On  auscultation  over  the  precordium 
feeble  auricular  contractions  could  be  made  out  between  the  ventri- 
cular beats  and  during  the  long  pauses.  The  ventricular  sound 
was  weak,  the  rate  about  25  to  the  minute,  while  the  jugular  pulsa- 
tions were  ranging  between  80  and  100. 

The  pulse  in  the  right  wrist  was  63,  without  irregularity.  The  pulse 
of  both  wrists  was  taken  together;  the  right  was  of  larger  volume. 
During  the  pauses  of  ten  to  twelve  seconds,  pallor  was  extreme, 
the  eyes  were  set,  the  breathing  was  very  slow  and  labored,  not 
loud.  The  face  became  flushed  when  the  pulse  returned.  The 
lips  did  not  lose  color,  nor  the  hands  warmth;  the  feet  and  legs  were 
cold.  The  pupils  were  contracted  after  the  Hush,  then  dilated. 
During  the  pulse  intermission  the  facial  muscles  twitcheil  and 
the  eyes  rolled  upward. 

January  2,  190S.  The  patient's  condition  was  very  alarming, 
lie  was  extremely  pale.  At  this  time  the  pulse  became  at  times, 
very  irregular.  He  started  vomiting  yellowish  liquid,  and  was 
covered  with  a  cold  and  clammy  perspiration.  One  convulsion 
followed  another,  some  liusting  about  twenty  seconds.  One  could 
observe  the  jugular  pulse  in  the  neck,  beating  more  rapidly  than 
the  radial  pulse.     The  auricular  contractions  could  be  heard  very 
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faintly,  and  the  ventricular  sound  was  also  weak.    The  radial  pulse 
was  25  to  30,  the  auricular  beats  about  80  to  100. 

Drs.  Alfred  Stengel  and  "William  Pepper,  of  Philadelphia,  and 
Drs.  Thayer  and  Thomas,  of  Baltimore,  were  called  in  consulta- 
tion and  concurred  in  the  diagnosis  of  heart  block,  positive  proof 
of  the  condition  being  furnished  by  a  pulse  tracing  made  by  Dr. 
Pepper.  The  patient's  condition  was  still  very  alarming.  Vomiting 
and  convulsions  kept  up  steadily.  The  pulse  was  weak  and  thready. 
After  the  convulsion  the  patient  would  complain  of  black  specks 
flying  before  his  eyes.  Later  on  in  the  attack  he  complainetl  of  a 
lump  in  the  stomach  and  cramps  in  the  legs,  which  annoyed  him 
considerably.  \'arious  kinds  of  treatment  were  administered,  which 
will  be  discussed  later. 
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Fig.  3. — The  amount  of  urine  passed  daily  during  the  second  attack. 

At  times  the  patient  was  excited  and  talkative  on  awakening. 
The  secretion  of  urine  at  the  beginning  of  the  attack  was  high,  but 
rapidly  fell  below  normal  for  several  days,  then  ro.se  again  (Fig. 
3).  Often  during  the  attack  the  patient  perspired  freely.  He 
suffered  later  in  the  attack  from  abdominal  pain  and  distention, 
which  gradually  passed  off.  In  his  sleep  he  would  jump  and 
twitch,  sometimes  would  mutter,  talk,  whisper,  cry  out,  laugh, 
and  pick  at  the  bedclothes.  The  use  of  a  bed  pan  would  bring 
on  convulsions,  two  of  which  were  so  severe  he  turned  over  from 
his  back  to  his  abdomen.  The  respiratory  rate  dropped  as  low 
as  seven  to  a  minute.  Often  the  breathing  became  stertorous 
after  convulsions,  and  sometimes  was  of  the  Cheyne-Stokes  type. 
The  temperature  varied  slightly  during  attacks,  but  remained  sub- 
normal. The  'pulse  rate  was  sometimes  11  to  12  to  the  minute.  The 
vomiting  lasted  until  about  January  6.  At  this  date  the  radial  pulse 
had  reached  60,  and  there  was  a  gradual,  but  steady,  improvement. 

On  January  31  he  was  propped  up  in  bed  with  pillows,  and  by 
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February  14  was  sittino;  up  in  a  chair.  On  February  21  he  went 
to  the  Johns  Hopkins  Hospital,  where  he  was  under  Dr.  Thayer's 
care  until  about  May  14.  During  his  stay  in  the  hospital  he  had 
several  attacks,  which  will  be  reported  by  Dr.  Thayer. 

Last  Affack.  This  attack  began  June  14,  1909,  just  about  one 
month  after  his  return  from  Baltimore,  and  lasted  until  August  8, 
1909.      Between  attacks  the  pulse  was  ranged  between  65  and  90. 
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Fir..  5. — The  amount  of  urine  passed  daily  during  the  last  attack. 

After  walking  it  would  sometimes  increase  to  110  to  12S  beats  per 
minute.  The  treatment  consisted  of  strychnine  and  infusion  of 
scoparius.  From  June  14  to  23,  during  my  temporary  absence, 
he  was  under  the  care  of  Dr.  (ieorge  W.  Norris  and  Dr.  William 
Pepper.  On  June  13  the  j)ulse  was  88,  the  respirations  20.  tem- 
jH-rature  97.4°  F.  The  next  day  at  ().15  .\..m.  the  j)ulse  dropped 
to  40.  At  times  fifteen  seconds  would  elaj)se  iietween  beats.  The 
j)atient  complained  of  pain  in  the  abdomen  and  vomited  at  7.45 
A.M.  After  the  vomiting  the  pulse  became  regular,  88  beats  per 
minute.     At  1.30  p.m.  the  pulse  was  104.     (Fig.  4  and  5.) 

On  June   15  (3.25  a.m.)  there   were    paihsrs  iti  the  pulse  nf  ten 
to  twelve  seconds.     At  8.30  a.m.   the  ujiper  ami   lower  extremities 
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were  cold.  During  this  attack  there  was  occasional  vomiting. 
Very  often  after  the  vomiting  the  patient  felt  much  relieved,  and 
the  pulse  became  stronger,  but  the  rate  remained  unchanged. 
Often  there  would  be  an  intermission  in  the  pulse,  followed  by 
several  verv  rapid  pulsations.  Once  there  was  a  period  of  uncon- 
sciousness lasting  one  minute.  One  of  the  convulsions  lasting 
one-half  minute,  during  which  the  face  became  purple,  the  mouth 
was  drawn  to  the  side,  and  eves  had  a  forced  stare.  On  July  14 
an  erythematous  rash  appeared  on  the  back,  accompanied  by 
intense  itching,  and  on  July  30  a  similar  rash  again  appearerl. 
On  each  occasion  he  was  taking  strychnine.  The  patient  during 
the  most  severe  part  of  the  attacks  complained  of  red  flashes  before 
the  eyes,  which  he  said  resembled  tadpoles  or  question  mark.>. 
He  at  times  showed  some  depression  just  before  attacks  would 
come  on.  Even  after  the  heart-block  had  subsided  there  was 
muscular  twitching  during  sleep. 

The  patient  passed  through  an  uneventful  convalescence.  His 
weight  from  February  20  to  August  14  had  increased  from  al)out 
165  to  192  pounds.  There  have  never  been  any  uncomfortal)le 
sensations  referred  to  the  heart.  The  pulse  on  Deceml^er  16,  1909, 
was  8S  per  minute,  regular,  full,  and  strong.  A  faint  systolic  mur- 
mur was  heard  at  the  apex  of  the  heart,  but  was  not  transmitted. 
The  patient  states  that  his  hair,  which  had  become  rather  white, 
has  developed  slightly  more  color,  and  that  his  skin  has  again 
assumed  its  normal  rosy  tint.  At  the  present  writing  (December 
16)  he  has  apparently  made  a  perfect  recovery.  Not  only  has 
he  returned  to  business  without  any  curtailment  in  ability  to  work, 
but  a  pulse  tracing  shows  a  perfectly  normal  heart  action. 

Treatmeni.  During  the  first  attack  nitroglycerin  was  given, 
2"¥Tr  ^rain  every  two  hours.  This  drug  was  also  used  for  a  time 
during  the  second  attack.  There  did  not  seem  to  be  any  effect 
from  its  use  on  the  pulse  rate.  Potassium  citrate  was  used  during 
the  first  and  second  attack  as  a  diuretic.  Atropine  (yi|j^  or  ^irr 
grain)  was  given  in  the  second  attack,  l)ut  did  not  appear  to  affect 
the  radial  pulse  materially.  On  the  first  day  of  the  last  attack 
Dr.  Norris  ordered  atropine,  ^j^  grain,  the  dose  being  repeated 
four  hours  later.  After  the  first  dose  the  pulse  remained  at  24; 
when  the  second  dose  was  given  it  rose  to  90  beats.  The  pupils 
were  dilated,  the  face  was  flushed,  and  the  speech  thick.  At  9  p.m. 
the  pulse  again  was  38  and  the  rhythm  regular.  Often  during 
the  attack  the  patient  complained  of  uncomfortable  sensations 
produced  by  atropine.  Strychnine  sulphate  was  used  in  all  the 
attacks  for  its  general  tonic  eft'ect,  but  profluced  no  noticeal)le 
benefit.  Whiskey  was  employed  for  its  stimulative  properties, 
and  I  feel  sure  it  had  a  good  general  effect.  ^Morphine  given 
hypodermically  to  quiet  the  patient,  and  for  the  relief  of  convulsions 
and   vomiting,   sometimes   seemed   beneficial.     Oxygen   was   used 
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during  the  most  severe  part  of  the  second  attack,  but  as  the  relief 
produced  by  it  was  scarcely  noticeable,  it  was  discarded,  as  was 
also  nitrite  of  amyl.  Counterirritation  to  the  epigastrium  in  the 
form  of  a  mustard  plaster  failed  to  check  the  vomiting.  Infusion 
of  scoparius,  which  had  been  prescribed  by  Dr.  Thayer,  was  con- 
tinued for  a  time  during  the  last  attack,  but  did  not  seem  to  have 
either  a  beneficial  or  an  untoward  effect  upon  the  heart-block. 
Quinine  and  caffeine  were  also  tried.  The  effect  of  the  latter  is 
seen  in  tracings  reproduced  in  Figs.  10  and  11.  INIassage  seemed 
to  improve  the  pulse  volume  temporarily  and  to  add  to  the  patient's 
comfort.  Potassium  iodide  was  tried  and  discarded.  Aromatic 
spirit  of  ammonia  had  no  effect  on  the  heart-block.  Cocaine  and 
cerium  oxalate  were  administered  in  an  attempt  to  relieve  the 
vomiting,  without  benefit.  In  short,  none  of  the  drugs  employed 
seemed  to  have  any  effect  on  the  heart-l)lock,  except  in  one  instance 
in  which  large  doses  of  atropine  were  temporarily  followed  by 
improvement.  All  medication  was  therefore  stopped  with  the 
exception  of  an  occasional  dose  of  morphine. 

The  patient's  condition  remained  unchanged,  and  on  July  22 
strychnine  nitrate,  ^^^  grain,  was  ordered  thrice  daily.  The  next 
day  the  pulse  rate  ranged  between  30  and  80,  the  latter  rate  being 
higher  than  it  had  been  for  some  time  previously.  This  rate  persisted 
for  five  days,  and  finally  on  the  2Sth  the  pulse  rate  was  found  con- 
tinuously between  88  and  90  per  minute.  Strychnine  nitrate  was 
continued  until  the  end  of  August  and  gradually  withdrawn.  After 
July  28  there  was  no  fiu'ther  evidence  of  heart-block. 

^^^lether  the  administration  of  strychnine  nitrate  had  any  direct 
effect  in  causing  the  heart-block  to  disappear,  I  am  unable  to 
determine.  The  patient  had  been  taking  strychnine  sulphate, 
earlier  in  the  attack,  for  a  long  time  without  any  apparent  benefit; 
but  immediately  following  the  administration  of  the  nitrate  the 
heart-block  began  to  disappear  in  a  most  pronounced  and  dramatic 
manner.  This  may  have  been  pure  coincidence,  and  from  what 
we  know  of  the  physiological  action  of  these  two  salts  it  is  hardly 
reasonable  to  assume  that  so  much  difference  exists  in  their 
action  as  the  results  would  seem  to  justify.  That  such  a  possi- 
bility exists,  however,  I  think  cannot  be  positively  denied,  and 
I  would  suggest  that  strychnine  nitrate  l)e  given  a  trial  in  all  cases 
of  heart-block,  so  that  the  question  of  its  efficacy  can  be  more 
definitely  determined.  Too  short  a  time  has  elapsed  for  us  to  be 
at  all  sure  that  another  attack  of  heart-block  may  not  at  some  future 
time  occur.  In  view  of  the  fact  that  the  patient  has  already  had, 
and  recovered  from,  such  attacks  would  be  a  reason  for  expecting 
just  such  an  occurrence.  On  the  other  hand,  it  must  be  borne 
in  mind  that  none  of  the  patient's  recoveries  were  as  complete 
as  this  last  one.  Until  now  he  has  never  felt  well,  he  has  had 
twitchings  in  his  sleep,  and  occasional  dropping  of  the  pulse  rate 
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to  60;  whereas  now  he  once  more  feels  that  hfe  is  worth  while, 
he  has  resumed  his  occupation,  his  pulse  is  constantly  within  the 
range  of  normal  variation;  in  short,  for  the  first  time  since  his 
first  attack  in  1908,  his  health  seems  to  be  completely  reestablished. 

Report  by  Dr.  George  W.  Norris  on  the  pulse  tracings  taken  by 
Dr.  Pepper  and  himself: 

Fig.  6  (January  2,  1908)  shows  a  complete  heart-block.  The 
auricle  contracts  from  two  to  nine  times  as  often  as  the  ventricle. 


Jurjular 


Kddiat 


Fig.  6 

Nearly  5.5  seconds  elapse  l)etween  some  of  the  arterial  pulses. 
The  sinus  rhythm  (auricular  cycle)  is  regularly  0.5  of  a  second. 
Two  ventricular  extrasystoles  are  seen  on  the  tracing,  conclusive 
proof  that  the  excitability  of  the  ventricle  was  not  below  par,  and 
showing  that  the  bradycardia  was  not  due  to  depression  of  ven- 
tricular stimulability.  Further  su})stantiation  of  this  statement  is 
the  fact  that  the  block  is  a  complete  one,  the  auricular  contrac- 
tions therefore  bearing  no  causal  relations  to  the  ventricular  ones. 
Fig.  7  (June  14,  1909)  shows  in  every  sense  a  normal  state  of 
affairs.     Not  only  is  there  no  arrhythmia  of  the  brachial  pulse,  and 


Fig.  7 


no  auriculoventricular  dissociation,  but  the  conductivity  time — the 
a-c  interval — is  normal,  occupying  only  0.2  second.  It  has  gen- 
erally been  believed  that  in  cases  in  which  the  auriculoventricular 
bundle  was  sufficiently  impaired  in  function  to  cause  a  temporary 
heart-block  (even  when  the  dissociation  was  not  actually  present), 
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a  distinct  lengthening  of  the  time  required  for  the  contraction 
stimiihis  to  pass  from  the  right  auricle  to  the  left  ventricle  would 
exist.  Such  is,  however,  apparently  not  the  case,  as  the  foregoing 
tracing  shows;  for  within  twenty-four  hours  of  the  time  when 
it  was  taken  the  patient  was  suffering  from  a  complete  continuous 
heart-block.  We  see,  therefore,  that  the  patient  had  at  this  time 
a  normal  auriculoventricular  coordination;  so  that  there  can  be 
no  question  of  his  having  had  an  incomplete  heart-block  which 
had  persisted  since  his  previous  attack,  about  two  months  ago. 
Such  a  state  of  affairs  is  possible,  for  incomplete  heart-block  may 
be  present  in  unsuspected  cases,  and  without  giving  rise  to  the 
symptoms  which  are  characteristic  of  the  Adams-Stokes  syndrome. 
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Fig.  8  (June  15)  shows  a  complete  auriculoventricular  dissocia- 
tion. The  auricle  contracts  from  three  to  six  times  as  often  as 
the  ventricle,  and  the  contractions  of  these  two  chambers  bear  no 
constant  or  definite  relation  to  each  other.  The  ventricle  has  now 
initiated  its  own  slow  rhythm,  and  at  one  point  in  the  tracing 
contracts  at  the  same  time  as  the  auricle,  producing  a  large  summa- 
tion or  fusion  wave.  The  radial  pulse  at  the  time  this  tracing  was 
made  was  about  thirtv  to  the  minute. 
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Fig.  9  shows  tlic  effect  of  a  deep  inspiration  upon  the  ventricular 
rhythm.  The  auricular  rate  was  apparently  unalfected  (although 
during  part  of  tiie  time  the  taml)our  was  forced  i)eyond  the  tracing), 
but   in  tile  artcrinl  pulse  we  find  two  extnisystoles  following  each 
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other  in  rapid  succession,  and  then,  after  one  normal  ventricular 
contraction,  a  very  prolonged  pause  (^4.2  seconds);  whether  this 
change  in  the  ventricular  rhythm  was  from  mechanical  causes — 
due  to  an  altered  relationship  between  the  intracardiac  and  intra- 
pulmonic  blood  pressure — or  whether  it  resulted  from  stimulation 
by  the  sympathetic  nerve,  it  is  difficult  to  determine.  It  is  evidently 
not  due  to  depression  of  the  vagus  nerve,  since  this  nerve  appears 
to  act  on  the  ventricles  only  secondarily  to  the  auricles,  and  a  state 
of  block  being  present  this  influence  of  the  auricles  is  excluded. 


Jugular 


Brachial 
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Fig.  10  shows  the  complete  auriculoventricular  dissociation  still 
persistent.  The  auricles  are  now  contracting  only  about  two  or 
three  times  as  often  as  the  ventricles.  On  examining  the  time 
relationship  of  the  auricular  and  ventricular  cycles,  we  see  that 
the  former  occupies  0.8  second,  instead  of  O.o  second,  as  in  the 
previous  tracings.  The  ventricular  cycle,  on  the  other  hand,  is 
diminished  and  requires  only  l.G  seconds  instead  of  from  2.0  to 
4.2  seconds  as  heretofore.  In  other  words,  the  auricular  rate  has 
diminished  and  the  ventricular  rate  has  increased.  This  was 
apparently  the  result  of  full  doses  of  caffeine,  which  were  administered 
to  the  point  of  producing  wakefulness.  Further  evidences  of  increased 
ventricular  excitability  are  seen  in  the  occurrence  of  extrasystoles 
(two  are  seen  on  the  tracing),  which  occurred  very  constantly 
during  the  next  forty-eight  hours.  This  result  would  seem  to 
indicate  that  caffeine  increases  stimulus  production  and  excitability 
in  the  ventricle.  Further  to  be  noted  is  the  fact  that  the  auricular 
cycle  now  lasts  0.8  of  a  second  instead  of  0.5  as  heretofore.  This 
is  doubtless  due  to  the  withdrawal  of  the  atropine,  which,  as  is  well 
known,  increases  the  sinus  rhythm  by  depression  of  the  vagus  nerve. 
On  account  of  the  patient's  large  chest  and  deeply  j)laced  apex  beat, 
I  was,  unfortunately,  at  no  time  able  to  get  a  cardiogram,  so  that 
I  was  unable  to  study  the  presphygmic  time,  etc. 

Fig.  11  shows  the  persistence  of  complete  auriculoventricular 
dissociation  and  of  the  increased  ventricular  excitabilitv — two- 
second  intervals  between  arterial  pulse  waves  and  extrasystolic 
arrhythmia,  producing  a  pulsus  trigeminus  and  a  bigeminus. 
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Fig.  12  shows  that  the  extrasystoles  have  disappeared;  radial 
pulse  intermissions  lasting  from  1.8  to  4.4  seconds  are  again  seen. 
Complete  heart-block  is  still  present. 
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Fig.  13 


Fig.  13  (Deceniher  15,  1909)  was  taken  after  a  hard  day's  work, 
the  patient  being  in  good  spirits  and  apparently  in  excellent  physical 
condition.  There  is  not  only  no  auriciiloventricular  dissociation, 
but  the  conductivity  time  is  normal,  0.2  second.  The  a  wave 
in  the  jugular  is  perhaps  a  trifle  larger  than  is  usual,  but  otherwise 
no  al)normality  can  be  detected.  The  raxlial  jiulse  was  absolutely 
regular  and  <S8  j)cr  minute. 

It  was  quite  astonishing  to  o])serve  the  way  in  which  the  blood 
pressure  during  all  this  attack  had  remained  relatively  near  to 
the  normal  despite  the  enormous  deviations  in  the  rate  of  the  arterial 
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pulse,  yet  this  was  uniformly  the  case,  except  on  the  day  when  the 
first  tracing  was  made,  in  which  the  systolic  pressure  was  very 
high  and  the  diastolic  very  low.  It  should  be  stated,  however, 
that  I  never  happened  to  make  a  pulse  tracing  or  take  the  blood 
pressure  during  those  times  at  which  the  pulse  was  as  low  as  10 
or  20  per  minute.  The  lowest  pulse  rate  which  I  had  an  opportunity 
of  tracing  was  24. 

In  endeavoring  to  explain  this  very  extraordinary  case,  and 
elucidate  the  mechanism  by  virtue  of  which  such  a  prolonged 
attack  of  complete  heart-block  could  entirely  disappear  without 
leaving  track  or  trace  behind,  in  so  far  as  our  most  exact  methods 
can  determine,  we  have  indeed  a  perplexing  task.  The  answer 
must  necessarily  be  hypothetical  until  we  possess  a  much  more 
complete  knowledge  of  cardiac  physiology  than  is  at  present  at 
our  disposal.  Quite  a  number  of  cases  of  heart-block  have  been 
carefully  studied  microscopically  after  death,  and  the  following 
lesions  have  been  described  as  being  the  cause  of  non-functionation 
of  the  auriculoventricular  bundle:  Fibrosis  (Gibson,^  Beeson,^ 
Stengel,^  Karcher  and  Schaffner,^  Barr,^  Fahr,"  Turrell  and  Gibson,^ 
SchmolP),  syphilis  (G.  C.  Robinson,"  Ashton,  Xorris,  and 
Lavenson,'"  Hanford,"  Vaquez  and  Esmein,^-  Keith  and  ISIiller^^), 
fatty  degeneration  (Butler'^),  calcareous  degeneration  (Beck  and 
Stokes'^),  thrombosis  (Jellick,  Cooper,  and  Ophiils'"),  atheroma  of 
the  vessel  supplying  the  bundle  with  fibrosis  (Hay  and  Moore^^j, 
ulceration,**  atheroma  of  the  vessel  supplying  the  bundle  and  round 
cell  infiltration  of  the  bundle  itself  (Gerhardt'"). 

It  is  hard  to  conceive  how  organic  changes,  such  as  those  just 
mentioned,  could  be  recovered  from,  provided  that  they  had  been 
sufficiently  extensive  completely  to  destroy  a  cross-section  of  the 
bundle  above  its  bifurcation  or  both  divisions  below  this  point, 
unless  we  are  willing  to  accept  the  hypothesis  that  in  cases  of  long- 
standing block  the  function  of  conduction  can  be  assumed  by  parts 
of  the  myocardium  other  than  the  bundle  itself,  as  was  suggested 
by  Heinike,  Miiller  and  Hdsslin-"  in  explanation  of  the  second 
case  studied  by  them.  These  observers  suggest  that  inasmuch 
as  the  union  between  the  auricle  and  ventricle  is  a  very  close  one, 

»  Brit.  Med.  Jour.,  October  27,  1906.  -  Jour.  Amer.  Med.  Assoc,  January,  1908. 

'  A.MER.  JocR.  Med.  Sci.,  December,  1905.       *  Berl.  klin.  Woch.,  July  6,  1908. 

'  Brit.  Med.  Jour.,  1906,  ii,  1122.  ^  Virehow's  Archiv,  June,  1907. 

'  Brit.  Med.  Jour.,  November  14,  1908. 

*  Jour.  .\mer.  Med.  Assoc,  Februarj'  3,  1906. 

»  Bull.  Ayer  Clin.  Lab.  of  the  Penna.  Hospital,  1907. 

10  Amer.  Jocr.  Med.  Sci..  January,  1907.  "  Brit.  Med.  .Jour.,  December  31,  1904. 

>-  Presse  m^d..  1907,  No.  8.  "  Quoted  by  Robinson,  loc  cit. 

1*  Amer.  Jour.  Med.  Sci.,  May,  1907.  i' Arch.  Int.  Med.,  October,  1908. 

i«  Jour.  Amer.  Med.  Assoc,  1906,  p.  955.  "  Lancet,  November  10,  1906. 

1'  James,  Amer.  Jocr.  Med.  Sci.,  1908,  cxxxvi,  469. 
1'  Deut.  Arch.  f.  klin.  Med.,  1908,  xciii,  5  and  6. 
20  Ibid.,  459. 
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SO  close,  indeed,  that  it  is  sometimes  difficult  to  demonstrate  any 
dividing  connective  tissue,  it  is  possible  that  in  cases  of  long- 
standing heart-block  some  of  the  muscular  fibers  outside  of  the 
bundle  might  assume  a  compensatory  function  and  conduct  the 
stimulus  from  the  auricle  to  the  ventricle.  This  does  not  seem  to 
be  a  satisfactory  explanation,  since  the  fibers  of  the  bimdle  normally 
seem  to  be  highly  specialized  and  quite  different  in  appearance 
from  the  ordinary  cardiac  muscle  tissue.  Furthermore,  Erlanger's"^ 
recent  researches  seem  to  show  that  functional  union  cannot  be 
reestablished  [between  two  parts  of  the  heart  the  functional  continuity 
of  which  has  l^een  completely  severed.  But,  on  the  other  hand, 
we  must  bear  in  mind  that  we  have  still  much  to  learn  regarding 
not  only  the  physiology,  but  even  the  anatomy  of  the  auriculo- 
ventricular  bundle.  Thus,  only  recently  Curran--  has  found  in 
human,  in  calves',  and  in  sheep's  hearts  a  bursa  which  is  in  constant 
relation  to  the  bundle,  which  would  facilitate  the  extension  of 
infection  from  the  endocardium,  and  which,  in  the  event  of  a 
bursitis,  might  greatly  impair  its  function.  The  mere  existence 
of  the  bursa  would  seem  to  indicate  that  either  the  ])undle  did  not 
contract  at  all  or  that  it  contracted  differently  from  the  rest  of  the 
heart  muscle.  If  the  lesion  had  been  a  gummatous  one,  it  is 
conceivable  that  antisyphilitic  treatment  might  have  restored 
the  function  of  the  bundle,  but  in  the  present  case  lues  could  be 
excluded,  the  administration  of  iodide  was  useless,  and  the  patient 
did  not  recover  during  or  even  soon  after  its  employment.  (Re- 
coveries as  the  result  of  antisyphilitic  treatment  have  been  reported 
by  Schmaltz"  and  Erlanger.-*)  Some  investigators  believe  that 
conduction  through  the  bundle  is  nervous  in  character  and  not 
muscular  at  all.  This  view  is  not  generally  accepted,  although 
the  supporters  of  the  myogenic  hypothesis  readily  admit  that 
stimulation  of  the  vagus  nerve  depresses  the  function  of  conductivity. 
(This  has  been  shown  by  Gaskell,-''  and  by  ^Mackenzie.-"  Further- 
more, digitalis,  which  acts  upon  the  heart  mainly  through  depression 
of  the  vagus,  is  known  to  depress  this  function  in  cases  in  which 
it  is  already  below  par,  thus  producing  digitalis  heart-block.)  Then 
again  a  vagus  block  would  have  been  more  likely  to  be  incomplete, 
and  intermittent.  If  the  heart-i)lock  in  the  present  case  had  been 
the  result  of  overaction  of  the  vagus  it  would  have  disappeared 
or  at  least  shown  some  improvement  under  the  large  doses  of  atropine 
which  were  administered,  whereas  it  remained  absolutely  unaffected, 
except  for  one  temporary  rise  in  pulse  rate,  even  while  the  full 
physiological  effects  of  (he  drug  were  manifested  throughout  the 
rest  of  the  system. 

"   Amer.  Jour.  Physiol.,  .Inly,   1909.  "  Anatoni.  Anzeig.r.  1900,  xxxv,  89. 

■^  Mtinrh.  ined.  Worh.,  190.5,  p.  1120.  '« .lour.  Exper.  Med.,  1906, 

'"'  Text-book  of  Physiology,  edited  by  Srhnefer,  vol.  ii. 
'"'  Manchester  Med.  Chronicle,  September,  1906. 
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Wiesel"'  has  described  three  cases  of  coronary  sclerosis,  with 
symptoms  of  angina  pectoris,  in  which  there  was  extensive  fibrosis 
of  the  bundle  both  above  and  below  its  bifurcation,  in  which  none 
of  the  symptoms  of  the  Adams-Stokes  syndrome  had  occurred. 
In  such  cases,  however,  it  is  often  diffic-ult  to  l)e  sure  that  all  of  the 
fibers  have  been  destroyed,  and  that  the  functionation  may  not 
have  been  due  to  a  few  healthy  fibers. 

Transient  heart-block  sometimes  occurs  during  or  shortly  after 
an  attack  of  infectious  disease,  and  in  such  cases  is  evidently  the 
result  of  a  toxemia-*  or  inflammation.-'*  No  such  explanation 
could  be  applicable  to  the  present  case. 

Belski^"  has  reported  a  case  of  heart -block  in  which  a  temporary 
restoration  of  conductivity  was  noted,  although  the  a-c  interval 
remained  prolonged  throughout,  and  a  slight  exertion,  such  as 
sitting  up  in  bed,  would  again  bring  on  the  block.  Among  the 
three  cases  recorded  by  (ierhardt,  in  which  a  heart-block  disap- 
peared after  existing  for  some  time,  there  was  one  which  had 
some  similarity  to  the  present  case.  The  patient  was  a  woman, 
aged  sixty-five  years,  in  whom  complete  block  alternated  for  several 
days  with  normal  auriculoventricular  coordination,  and  finally 
disappeared  altogether.  The  patient  was  the  suliject  of  arterio- 
sclerosis, a  process  in  which  the  auriculoventricular  bundle  prob- 
ably shared.  This  second  of  (lerhardt's  cases  is  the  only  one 
which  1  have  been  able  to  find  in  the  literature  which  resembled 
Dr.  Earnshaw's  case,  and  this  one  was  of  much  shorter  duration 
and  of  less  intensity. 

Herrick^'  recently  has  reported  a  case  presenting  some  points  of 
similarity  to  that  herewith  reported.  Although  Herrick's  patient 
seems  to  have  made  a  symptomatic  recovery,  tiie  phlebogram  dis- 
closes a  permanent  depression  of  conductivity. 

From  a  study  of  the  hitherto  reported  cases  of  the  Adams-Stokes 
syndrome,  both  those  with  and  without  autopsy  reports,  it  would 
seem  that  the  auriculoventricular  bundle  may  be  more  or  less 
destroyefl  by  pathological  processes  without  giving  rise  to  dis- 
sociation. So  long  as  there  are  some  healthy  fibers  left,  they  seem 
to  be  capable  of  conducting  contractile  impulses.  It  also  seems 
to  be  shown,  that  these  remaining  fibers  may  temporarily  lose, 
and  subsequently  regain,  their  function  as  the  result  of  a  number 
of  factors,  such  as  drugs,  toxemias,  inflammation.  It  is  reasonable 
to  suppose  that  when  a  transient  heart-block  occurs  in  a  patient 
of  advanced  years  there  is  some  organic,  probably  arteriosclerotic, 
change  in  the  bundle;  and  that  the  block  occurs  i)y  virtue  of  some 
superadded  factor  which  has  deranged  its  nutrition. 

"  Kongr.  f.  inn.  Med..  1907,  p.  628. 

^  Joachim,  Deut.  Arch.  f.  klin.  Med.,  1907,  l.\xxviii.  4  to  0. 

•-'«  Gerhardt,  Ibid..  1908.  xciii,  5  and  6.  w  z^it.  f   klin.  Med.,  vol.  Ivii. 

»'  Amer.  Jour.  Med.  Sci..  1909,  cxxxix,  246. 
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The  most  reasonable  explanation  which  we  have  been  able  to 
formulate  in  explanation  of  the  present  case  has  been  a  vasomotor 
one,  probably  engrafted  upon  some  sclerotic  change  in  the  bundle 
or  its  nutrient  vessels.  The  auriculoventricular  bundle  is,  of 
course,  nourished  by  definite  branches  of  the  coronary  artery. 
Vascular  sclerosis  is  often  curiously  localized  in  distribution.  Thus, 
in  the  field  of  medicine  which  we  have  been  considering  Karcher 
and  Schaffner  found  the  bundle  well  preserved  in  a  case  of  high- 
grade  coronary  sclerosis,  and  Aschofl^  describes  well-marked  arterial 
disease  affecting  the  small  arteries  which  supply  the  bundle,  and 
yet  the  bundle  itself  was  in  an  apparently  healthy  condition.  It  is 
conceivable  that  if  for  some  reason  the  blood  supply  of  the  bundle 
was  temporarily  cut  off  or  diminished,  it  would  cease  functionating 
as  long  as  the  anemia  kept  up,  and  again  take  on  its  normal  activity 
when  its  blood  supply  was  reestablished.  That  there  may  have 
been  some  such  diminution  of  blood  supply  resulting  from  round- 
cell  infiltration,  arterial  spasm,  or  constriction,  or  alteration  in 
local  blood  pressure,  would  be  nearly  as  difficult  to  deny  as  it 
would  be  to  prove.  At  all  events,  this  seems  to  be  the  most 
rational  explanation  which  can  be  offered  to  explain  the  case  in 
question. 

I  wish  to  express  my  indebtedness  to  Drs.  Norris,  Stengel,  Pepper, 
and  Thayer  for  their  assistance  in  the  study  of  the  case. 


A    CLINICAL    STUDY    OF    TWO    CASES    OF    CARDIAC    DEATH. 
By  James  D.  Heard,  M.D., 

ASSOCIATE   IN   MEDICINE   IN  THE  UNIVKRSITY   OF  PITTSmjUG. 

Much  remains  to  be  determined  regarding  the  causes  of  cardiac 
complications  arising  during  the  course  of,  or  following,  the  acute 
infectious  diseases.  A  great  deal  of  light  is  being  thrown  ujion  this 
subject  by  the  experimental  studies  of  I'earce,'  Fisher,-  Welsh  and 
Flexner,^  Bolton  and  Bown,*  Fleischer  and  Loeb,^  and  Sharp.' 
Postmortem  investigations  in  the  infectious  diseases  have  demon- 

1  a  note  on  the  Production  of  Vascular  Lesions  in  tlic  Rahhit  by  Single  Injections  of 
Adrenalin,  Albany  Med.  Annals,  xxviii,  51. 

^  Ueber  Arterienenkrankungen  durch  Adrenalin  Injectionen,  Miiiich.  nied.  Woch., 
1905.  iii,  928. 

3  Histological  Changes  in  Experimental  Diphtheria,  Bulletin  Johns  Hopkins  Hospital, 
1891;  The  Histological  Changes  Produced  by  the  Toxalbumin  of  Diphtheria,  ibid.,  1892, 
iii,  17. 

*  Pathological  Changes  in  Central  Nervous  Syslcm  in  Isxperimenlal  Diphtheria,  Prain, 
XXX,  365. 

'  Archives  Int.  Med.,  iii,  78. 

•  Jour.  Anat.  and  Phys.,  1897.  xxxi,  199. 
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strated  profound  changes  in  the  heart  muscle,  as  the  result  of  the 
action  of  the  various  microbiotic  poisons.  These  conditions  are 
analogous  with  changes  occurring  in  the  skeletal  muscles  in  like 
disorders.  The  first  studies  upon  the  condition  of  the  heart  muscle 
in  infections  were  made  in  a  case  of  typhoid  fever,  but  the  most 
minute  observations  have  been  carried  on  in  regard  to  diphtheria. 
In  diphtheria,  in  addition  to  myocardial  changes,  there  has  been 
demonstrated  degeneration  of  the  medullary  centres,  of  the  periph- 
eral vagus,  and  of  the  cardiac  plexus  (Vincent  and  P.  Meyer). 
Romberg  and  Paessler  have  pointed  out  that  the  circulatory  dis- 
turbances which  arise  in  animals  infected  with  pneumococcus, 
Bacillus  diphtherise,  and  Bacillus  pyocyaneus  are  caused  almost 
exclusively  by  central  paralysis  of  the  vasomotor  apparatus. 

In  applying  observations  made  on  pneumococcic  septicemia  in 
animals  to  human  beings  afflicted  with  pneumonia,  it  must  be  re- 
membered that  in  pneumonia  the  condition  is  not  quite  analogous, 
since  in  this  an  additional  strain  is  thrown  on  the  heart  by  reason 
of  obstruction  in  the  pulmonary  circuit.  KrehF  concludes  his  dis- 
cussion of  the  subject  of  cardiac  involvement  in  diphtheria  by  saying 
that  all  that  we  can  state  definitely  at  present  regarding  the  subject, 
is  that  the  diphtheria  poi.  on  injures  the  heart  muscle  and  the  vaso- 
motor apparatus.  It  is  probable  that  in  the  near  future  further 
studies  in  experimental  myocarditis,  induced  by  the  injection  of 
adrenalin  or  bv  inoculation  with  toxins,  will  throw  additional  light 
upon  the  matter. 

The  interest  of  this  subject  lies  not  alone  in  the  field  of  the  experi- 
mental physiologist  and  of  the  pathologist.  The  clinician  must 
add  his  observations  as  to  the  efl"ect  which  these  poisons  produce 
upon  the  living  as  demonstrable  at  the  bedside.  The  symptoms 
of  cardiac  involvement  are  not  infrequently  somewhat  obscure;  yet, 
if  such  signs  as  are  present  be  disregarded,  there  may  occur  an 
unexpected  and  ])erhaps  an  avoidable  death,  which,  by  careful 
examination,  could  have  been  at  least  foreseen. 

Case  I. — ]\I.  J.,  a  female,  aged  six  years,  a  well-nourished  child, 
with  no  history  of  previous  severe  illness.  She  was  first  seen 
October  5,  1906,  when  she  was  found  to  have  typical  tonsillar 
diphtheria.  Diphtheria  bacilli  were  subsequently  demonstrated 
in  pure  culture.  On  the  following  day  the  exu(late  had  spread 
to  the  pharynx.  There  was  moderate  toxemia.  The  urine  was 
normal.  The  heart  sounds  were  markedly  clear,  and  the  pulse 
regular  and  full.  The  fever  was  not  at  any  time  high.  Antitoxin 
was  administered  on  this  and  on  the  succeeding  day — 6500  units 
in  all — after  which  the  child  began  to  improve,  and  by  October  10 
she  was  practically  well;  the  exudate  had  disappeared;  the  tempera- 
ture had  fallen  to  normal;  the  general  condition  was  so  good  that 

^  Diseases  of  the  Heart,  Nothnagel's  Encyclopedia,  G35. 
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the  parents  regarded  the  Httle  patient  as  well.     As  yet  there  was  no 
circulatory  change  demonstrable. 

On  October  11,  in  the  evening,  the  child  complained  of  feeling 
chilly,  but  did  not  have  a  true  rigor.  She  had  been  particularly  cheer- 
ful all  day.  The  evening  was  cool ;  so  she  was  wrapped  in  a  blanket 
and  was  soon  quite  comfortable.  On  October  12  she  had  a  sudden 
attack  of  severe  epigastric  pain  with  vomiting;  these  symptoms 
continuing  throughout  the  day.  There  had  been  no  indiscretion 
in  diet  and  her  bowels  had  been  moving  freely.  A  physical  examina- 
tion showed  that  the  heart  sounds  had  become  muffled,  and  it  was 
noticed  that  the  radial  pulse  was  markedly  arrhythmic.  The  child's 
face  was  pale  and  anxious,  and  the  skin  surface  was  decidedly  cool. 
The  examination  of  the  abdomen  showed  epigastric  tenderness,  but 
was  otherwise  negative.  The  family  was  warned  of  the  danger, 
and  instructed  to  keep  the  patient  absolutely  quiet  upon  her  back, 
to  have  some  one  person  with  her  constantly,  and  to  avoid  all  excite- 
ment. The  use  of  the  bed  pan  was  insisted  upon.  The  further 
course  of  the  case  was  as  follows : 

On  October  13  vomiting  and  pain  were  still  present,  but  they 
were  of  a  less  severe  nature;  the  pulse  was  very  weak  and  inter- 
mittent; the  heart  impulse  was  weak,  the  muscular  sound  poor,  but 
no  murmur  was  audible. 

On  October  14  improvement  continued;  there  was  no  pain; 
there  was  occasional  slight  vomiting,  but  nourishment  was  retained 
fairly  well;  the  bowels  moved;  the  pulse  was  of  better  quality.  In 
the  evening  the  child  was  left  alone  for  a  short  time  by  the  member 
of  the  family  who  was  acting  as  nurse.  The  patient  called,  and, 
receiving  no  answer,  became  much  excited,  screamed  violently 
and  repeatedly,  and,  when  the  nurse  returned,  was  so  nervous  that 
"she  shook  all  over,"  and  could  not  be  quieted  for  a  long  time. 

On  October  15,  when  she  was  seen  about  midday,  the  condition  was 
fairly  good;  she  had  slept  the  greater  part  of  the  night,  the  pulse  was 
somewhat  better  in  quality  than  it  had  been  previously;  but  the  heart 
sounds  were  muffled,  and  the  beat  irregular  as  to  rhythm  and  force; 
IK)  murmur  was  heard.  One  hour  later  I  was  called  hurriedly  and 
found  her  in  collapse.  Her  nurse,  on  being  (|uestioned,  said  that 
at  about  12.30  the  child  had  called  out  that  she  was  about  to  have 
a  movement  of  the  bowels.  The  bed  pati  was  brought,  but  she 
became  greatly  excited  and  insisted  on  being  allowed  to  sit  up. 
This  the  nurse  (a  sister)  finally  allowed  her  to  do,  although  slie  had 
l)een  fully  warned  against  the  danger  of  such  proceeding.  Almost 
imnuMliately  the  little  patient  gave  a  long  sigh,  her  arms  dropped 
to  her  sides,  she  became  deathly  jxde,  and  could  return  no  answer 
to  the  frenzied  f(uesti()ns  j)ut  to  her.  She  died  at  4.30  p.m.,  never 
having  reacted  nor  regained  consciousness. 

The  ca.se  appears  to  be  a  typical  one  of  cardiac  death  oi'curring 
in  convalescence  from  dij^htheria.  Only  a  few  point.s  of  interest 
will  be  considered  in  regard  to  it. 
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Time  of  Appearance  of  the  Cardiac  Syoipfoms.  Two  forms 
exist,  an  early  and  a  late.  Heart  failure  in  the  acute  stage  is  seen 
only  in  the  severest  forms  of  infection.  It  may  occur  without  warn- 
ing, or  there  may  be  pnxh'omal  signs  of  faihire  of  the  circuhition. 
Death  in  convalescence  may  be  sudden,  but  is  more  frequently 
preceded  by  signs  and  symptoms  of  alniormaHty  of  heart  action. 
"But  the  most  curious  thing  is  that,  for  a  long  time,  weeks  after 
ihe  disease  itself  has  run  its  course,  and  when  the  patient  is  conva- 
lescent there  is  still  danger  of  the  occurrence  of  severe  circulatory 
disturbances"  (KrehP). 

Danger  Signs.  Vomiting  is,  as  a  rule,  an  indication  of  the  begin- 
ning of  degeneration  of  the  vagus  nerve.  "There  is  no  one  symptom 
in  the  convalescent  stage  of  diphtheria  which  is  of  so  grave  import 
as  a  sudden  unexplained  attack  of  vomiting.  ^  ery  few  patients  in 
this  condition  recover"  (McCollum®).  Other  serious  symptoms  are 
marked  pallor,  coming  on  perhaps  suddenly,  and  abdominal  pain 
and  tenderness.  Among  the  dangerous  cardiac  symptoms  are  an 
increase  in  frequency,  or  a  marked  slowing  of  the  heart  beat.  Irregu- 
larity of  force  and  rhythm,  with  a  muffling  of  the  muscular  sounds 
are  always  to  be  taken  seriously  as  of  bad  prognostic  omen.  The 
association  of  gallop  rhythm  with  late  vomiting  renders  the  outlook 
almost  hopeless  (White  and  Smith'"). 

Frequency.  Romberg  and  Schmaltz  claim  that  circulatory 
disturbances  occur  in  10  to  20  per  cent,  of  all  cases  of  diphtheria. 

Effect  of  Antitoxin.  Authorities  diagree.  Krehl"  says  that 
as  far  as  can  be  judged,  serum  treatment  has  no  appreci- 
able influence  upon  the  frequency  of  circulatory  disturbances. 
White  and  Smith'-  conclude  that  antitoxin  does  not  affect  the  heart, 
unfavorably,  but  that,  on  the  other  hand,  its  early  use  prevents 
the  appearance  of  grave  heart  complications.  Rosenau  and  Ander- 
son*' have  reported  the  remarkable  prophylactic  effect  of  the  early 
use  of  antitoxin  against  postdiphtheritic  paralyses  in  guinea-pigs. 

Treatment.  When  severe  heart  complications  have  developed, 
absolute  rest  in  bed  and  absolute  avoidance  of  excitement,  perhaps 
for  weeks,  are  necessary.  One  may,  however,  be  governed  some- 
what by  the  stage  of  the  illness  and  the  general  condition.  If  no 
serious  trouble  has  developed  within  four  weeks  the  patients  are,  as 
a  rule,  safe  from  this  complication  (\Miite  and  Smith).  They  are 
not,  however,  entirely  out  of  danger. 

Action  of  the  Toxins  and  Microorganisms  upon  the  Circulatort/ 
Apparatus-.  The  infection  is  frequently  mixed — a  fact  which 
complicates  the  problem.  Baginsky"  says:  "If  we  ask  ourselves 
what  anatomical  change  the  heart  muscle  in  these  conditions  and 

*  Loc.  cit.  '  Modern  Medicine,  ii,  416. 

"  Communications  of  Mass.  Med.  Soc,  1904.  Quoted  by  MrCollum,  loc.  cit. 
I'  Loc.  cit.,  637.  '-  Loc.  cit. 

"  Trans,  .\ssoc.  Amer.  Phys.,  xxii,  26.  "  Mod.  Clin.  Med.,  p.  516. 
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processes  has  suffered  we  would  be  greatly  mistaken  if  we  assumed 
that  they  are  always  very  marked  or  constantly  of  the  same  nature. 
Occasionally,  in  fact,  nothing  is  found  which  could  at  all  explain 
the  loss  in  the  action  of  the  heart;  and  this  is  especially  the  case  if 
death  has  occurred  quite  rapidly.  In  these  cases,  probably,  lesions 
of  the  cardiac  nerves  and  ganglia  arise  which  can  only  be  demon- 
strated with  the  greatest  difficulty.  On  the  other  hand,  however, 
there  is  found,  especially  in  those  cases  in  which  the  agony  has  lasted 
some  time,  and  in  which  the  improved  conditions  have  varied  with 
renewed  collapse,  the  grossest  changes  in  the  heart  muscle;  fatty 
degeneration  of  the  muscular  structure,  gross  changes  in  the  nuclei 
of  the  muscles,  and  complete  fragmentation  or  hemorrhagic  dis- 
semination of  the  muscular  tissue,  and  with  this  adhering  thrombi 
which  have  most  probably  occurred  during  life." 

The  theory  of  Eppinger  is  accepted  by  Trumpp^^ — that  of  a 
separation  of  the  fibrils  of  the  heart  muscle  from  their  sheaths — a 
myolysis  from  toxic  oedema.  Adami^*^  regards  vagus  degeneration 
as  the  most  satisfactory  explanation  of  the  sudden  deaths  which 
occur  in  diphtheria.  His  is  a  view  to  which  I  incline,  as  best  explain- 
ing the  terrible  sequel  of  this  case. 

Case  II. — Miss  P.  Y.,  aged  fifty-four  years.  She  had  been  a 
healthy  child  up  to  her  ninth  year,  at  which  time  she  had  an  attack 
of  scarlet  fever,  moderate  in  its  severity.  There  were  apparently  no 
complications,  and  she  was  subsequently  in  good  health  until  three 
years  later,  when  she  passed  through  a  severe  attack  of  diphtheria. 
She  was  confined  to  her  bed  for  four  months.  The  cause  of  this 
protracted  illness  is  unknown,  but  the  family  states  definitely  that 
there  were  no  paralyses.  A  short  time  after  she  was  able  to  be  on 
her  feet  again,  she  began  to  suffer  from  severe  attacks  of  asthma, 
usually  lasting  for  three  or  four  days.  During  the  intermissions,  of 
several  weeks'  duration,  she  was  entirely  free  from  respiratory  dis- 
order.    She  never,  however,  regained  her  previous  bodily  strength. 

AVhen  twenty  years  of  age  she  began,  for  the  first  time,  to  complain 
of  palpitation  during  her  asthmatic  attacks,  although  she  continued 
free  of  cardiac  symptoms  during  the  intermissions.  Following  a 
change  of  dwelling  to  a  somewhat  higher  altitude,  the  attacks  of 
asthma  and  palpitation  greatly  diminished  as  to  frequency,  and  she 
had  comparative  freedom  for  nearly  twelve  years,  when  the  symp- 
toms of  cardiac  insufficiency  began  to  return,  and  to  assume  the 
major  role.  She  still  had  attacks  of  asthma  and  suffered  from  bron- 
chitis and  emphysema;  but  the  heart  was  evideiitly  somewhat  crip- 
pled at  tliis  time,  for  she  was  very  short  of  breath  on  exertion,  and 
frdema  set  in.  There  were  fre(|uent  attacks  of  tachycardia,  and 
the  family  later  began  to  notice  a  dusky  color  about  her  lij)s  and 

'^  Di.so.'usrs  of  Childrpn,  Pfandlor  iiiid  Solilnsiimiui,  ii.  386. 
''  Principles  of  Pathology,  p.  433. 
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fingers.  Her  asthmatic  attacks  were  comparatively  infrequent  from 
this  time  on,  but  the  cyanosis  became  so  marked  that  a  sister  de- 
scribed her  as  having  times  when  her  hands  would  be  "black  to  the 
knuckles."  The  latter  condition  set  in  about  two  years  before  her 
death,  and  had  no  relation  with  her  attaclvs  of  dyspnoea.  During 
the  last  few  months  there  were  "two  occasions  when  the  forehead 
and  cheeks  became  almost  black."  She  complained  of  dyspeptic 
symptoms  and  of  pain  in  the  right  hypochondrium.  Diu'ing  the  two 
months  before  her  death,  her  sister  noticed  a  throbbing  of  the 
veins  in  her  neck — this  an  independent  observation  and  not  the 
result  of  a  leading  question.  The  skin  was  always  sallow.  She 
began  to  be  apathetic,  but  in  spite  of  her  discomfort  was  able  to 
attend  to  light  duties  about  the  house. 

I  was  called  to  see  her  on  March  6,  1909,  and  found  her  walking 
about  her  room  in  great  respiratory  distress.  Her  face  and  finger 
nails  were  livid,  the  general  surface  dusky,  and  the  conjunctiva 
icteric.  She  was  troubled  with  frequent  cough,  and  was  expectorat- 
ing a  viscid,  blood-stained  mucus.  Physical  examination  revealed 
a  general  arteriosclerosis,  a  radial  pulse  of  marked  irregularity  and 
weakness,  throbbing  jugulars  (ventricular  venous  pulse),  an  apex 
beat  diffuse  in  the  fifth  and  sixth  interspaces  somewhat  within  the 
nipple  line.  The  transverse  area  of  cardiac  dulness  extended  from 
three  and  one-half  finger  breadths  to  the  right  of  the  sternum,  to 
the  left  nipple  line.  The  lungs  showed  evidence  of  chronic  bron- 
chitis. There  were  also  many  piping  asthmatic  rales.  There  was 
an  area  of  beginning  consolidation  at  the  right  base  posteriorly. 
Examination  of  the  heart  showed  a  tumultuous  irregular  action, 
the  muscle  sound  very  poor — apparently  a  soft,  systolic  murmur 
at  the  apex  and  over  the  lower  portion  of  the  sternum.  It  was 
difficult  to  be  certain  of  this,  as  the  conditions  for  examination  were 
exceedingly  unfavorable.  There  were  very  poor  aortic  and  pul- 
monic second  sounds.  The  liver  extended  to  the  level  of  the 
umbilicus,  was  tender  to  the  touch;  no  pulsation  could  be  detected. 
An  extremely  unfavorable  prognosis  was  given  owing  to  the  patient's 
age  and  to  the  condition  of  the  heart.  Her  family  was  warned  of 
the  danger  of  sudden  death. 

When  she  was  seen  next  morning  the  patient's  mind  was  relatively 
clear.  The  temperature  was  102°.  There  was  little  evidence  of  tox- 
emia. The  heart  conditions  had  remained  apparently  unchanged. 
The  consolidation  at  the  right  base  had  increased  in  area,  and  a 
beginning  involvement  of  left  base  was  apparent.  A  few  hours 
afterward  the  very  competent  nurse  in  attendance  took  the  patient's 
pulse  and  found  it  unchanged.  She  stepped  into  the  hall  and  was 
absent,  she  says,  but  a  minute.  When  she  returned  she  was  shocked 
to  see  the  patient  evidently  in  a  dying  condition.  In  a  minute  or  so 
breathing  had  ceased. 

I  will  not  attempt  to  di.scu.ss  this  ca,se  in  detail,  but  only  in  rela- 
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tion  to  the  cardiac  complication.  As  the  patient  was  not  seen  until 
near  the  termination  of  her  case,  and  as  any  conclusions  which  are 
drawn  must  rest  upon  the  history  and  upon  the  untrained  ol)servations 
of  members  of  her  family  up  to  the  appearance  of  her  terminal  pneu- 
monia, a  complete  diagnosis  of  her  condition  was  beset  with  many,  per- 
haps insuperable,  difficulties.  Further,  the  presence  of  her  pneumonia 
and  of  her  excessively  weak  heart,  masked  certain  symptoms  and  made 
perhaps  of  doubtful  import  such  others,  as  the  enlargement  of  the 
liver,  the  jaundice,  the  cyanosis,  and  the  increase  of  cardiac  dulness 
to  the  right  which  was  present  at  the  time  of  examination.  A  point 
which,  from  a  study  of  her  history,  strikes  me  at  the  very  beginning, 
is  the  comparatively  late  period  at  which  symptoms  of  a  failing 
circulation  began  to  develop — that  is,  the  amount  of  work  which  a 
weak  heart  may  be  able  to  perform. 

That  the  original  cause  of  weakness  of  the  heart  muscle  may  be 
traced  to  the  diphtheria  forty  years  before  seems  not  impossible. 
We  have  noted  that  at  that  time  the  patient  had  been  confined  to 
her  bed, for  four  months.  It  is  stated  quite  definitely  by  an  intelli- 
gent member  of  the  family  that  there  were  present  no  paralyses  to 
account  for  this  long  illness.  The  known  frec|uency  of  myocardial 
complications  in  the  disease  under  consideration  makes  it,  therefore, 
not  unlikely  that  to  a  damaged  heart  muscle  must  be  attached  the 
blame  of  this  protracted  convalescence.  The  duration  of  the  illness 
corresponds  with  the  course  of  myocarditis  of  convalescents,  some 
cases  of  which  are  often  protracted  for  weeks,  or  even  months. 

The  important  point  to  be  considered  is,  whether  a  myocarditis 
arising  in  childhood  could  affect  the  heart  during  so  long  a 
period  as  forty-two  years.  As  bearing  upon  this  point  I  quote 
from  Krehl:^^  "The  restitutio  ad  integrum  in  many  cases  of 
diphtheritic  heart  disease  that  end  in  recovery  is  so  complete 
that  an  ordinary  physical  examination  reveals  nothing  whatever. 
But  it  is  a  question,  nevertheless,  whether  the  heart  is  really  absolutely 
sound,  expecially  whether  it  has  the  same  functional  capacity  as 
before,  or,  in  other  words,  whether  its  capacity  is  a(le(|uate  to  the 
demands  incident  to  the  individual's  mode  of  life.  The  more  we 
study  heart  diseases  the  more  we  are  impressed  witli  the  extreme 
complexity  of  the  etiology;  an  infectious  disease  that  has  run  its 
course  many  years  before  a  definite  disease  of  the  iieart  develops, 
appears,  nevertheless,  to  l)e  ca])al)le  of  influencing  the  devcKijmient 
of  this  disease,  although  the  interval  l)etween  the  two  events  may 
have  l)een  marked  by  perfect  lu^aUh.  Possil)ly  the  first  disease 
prepared  the  soil  for  the  second." 

We  note  that  for  eight  years  after  her  <lij)htheria  tlic  jKitient  had 
no  cardiac  symptoms,  or,  at  least,  none  that  W(M"c  observed.  Onring 
this  time,  she  was  greatly  IroiibU'd   In    attacks  of  asthma,  the  j)re- 

"  Loo.  cit..  638. 
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disposition  to  which  disease  may  have  arisen  through  catarrhal 
conditions  of  the  respiratory  mucous  membrane  resuhing  from  her 
diphtheritic  infection.  It  is  possible  that  the  cardiac  affection 
was  responsible.  The  long  period  of  asthma  without  apparent 
cardiac  inadecjuacy,  and  the  fact  that  the  asthma  diminished  as  the 
heart  became  less  and  less  able  to  carry  on  its  work,  suggest,  however, 
that  some  exciting  cause  was  present  outside  of  the  myocardium.  It 
may  be  noted  as  a  matter  of  interest  that  IVIcPhedran'**  claims  that 
true  asthma  is  very  rarely  due  to  diseases  of  the  heart.  Jellenk  and 
Cooper'^  suggest  that  cardiac  asthma  may  arise  in  certain  instances 
as  a  right-sided  angina.  Whether  we  consider  the  asthma  of  cardiac 
origin  or  not,  it  is  certainly  of  interest  that,  for  over  a  period  of  many 
years,  circulatory  disturbances  played  only  a  secondary  role  in  the 
clinical  picture,  and  that  it  was  not  until  the  later  years  of  her  life 
that  symptoms  of  cardiac  incompetence  became  of  overshadowing 
importance.  A  longitudinal  section  of  her  history  shows  us,  then: 
a  period  of  eight  years  of  asthma  without  circulatory  disturbances; 
thirty-two  years  of  asthma  with  coincident  cardiac  distress  but 
freedom  between  attacks;  and  a  later  period  during  which  the 
asthmatic  attacks  became  less  frecjuent  while  the  trouble  with 
the  heart  increased.  We  have  learned  that  it  was  only  during  the 
last  two  years  of  her  life  that  marked  cyanosis  became  noticeable 
to  the  imtrained  members  of  her  family,  but  that  the  marked 
pulsation  of  the  veins  of  her  neck  were  visible  for  two  months 
before  her  death. 

W'hat  had  happened  to  the  heart  during  this  period?  To  an 
organ  which  we  have  assumed  to  have  been  early  weakened  by  a 
toxic  myocarditis  and  later  to  have  participated  in  a  general  condi- 
tion of  malnutrition,  which  we  have  seen  existed  since  her  twelfth 
year,  has  been  added  a  frefjuently  recurring  strain.  The  cardiac 
strain  in  asthma  falls  particularly  upon  the  right  heart,  and  in  the 
patient  under  consideration  the  throl)bing  veins  of  the  neck  and  the 
attacks  of  extreme  cyanosis  with  subicteric  color  of  the  skin  and  con- 
junctivje,  noted  by  the  family,  give  support  to  the  view  that  during 
the  later  period  there  was  a  gradually  increasing  dilatation  of  the 
right  ventricle  with  resulting  incompetence  of  the  tricuspid  valves. 
The  marked  congestion  of  the  liver  observed  at  the  time  of  examina- 
tion and  the  history  of  right  hypogastric  pain  give  some  further 
support  to  this  view. 

Further  cause  of  dilatation  of  the  right  heart  may  have  existed 
in  an  insufficiency  of  the  mitral  valve.  Clinical  proof  of  such 
condition  is  wanting;  but,  when  we  remember  how  often  a  muscular 
insufficiency  of  the  mitral  valve  exists,  even  in  a  pure  myocarditis, 
and  when  we  further  consider  the  frecjuency  with  which  myocarditis 
and  true  endocarditis  co-exist,  it  would  certainly  have  been  quite 

"  Modem  Medicine,  iii,  712.  "  Ainer.  Med.  Jour.,  vol.  1,  No.  9. 
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within  ordinary  experience  to  have  had  such  cause  of  pulmonary 
engorgement  present  in  this  case.  That  no  mitral  murmur  was  heard 
at  the  time  that  the  patient  came  under  observation  could  not, 
of  course,  exclude  such  condition. 

Finally,  a  persistent  low  blood  pressure  may  have  been  an  addi- 
tional cause  of  weakness  of  the  heart  muscle  as  a  whole.  How  much, 
if  any,  of  this  was  due  to  vasomotor  influences  and  to  a  massing  of 
blood  in  the  splanchnics  cannot  be  determined.  We  can  only  say 
that  at  the  beginning  of  the  patient's  pneumonia  she  had  a  very 
low  arterial  pressure,  and  that  it  is  not  unlikely  that  such  a  condition 
had  been  present  for  some  time.  Here,  then,  we  would  have  a 
possible  establishment  of  a  vicious  circle,  for,  as  soon  as  the  left 
ventricle  can  no  longer  maintain  a  sufficient  degree  of  pressure  in 
the  aorta  to  maintain  the  requisite  pressure  in  the  coronary  artery, 
the  myocardium  suffers  from  hyponutrition  at  the  very  time  when 
it  can  least  afford  to  dispense  with  its  proper  supply  (Hoover"). 

Then  as  a  last  straw  comes  pneumonia,  with  a  toxin  in  the  circu- 
lation capable  of  further  damaging  the  heart  muscle,  and  an  added 
work  is  thrown  upon  the  already  weakened  right  ventricle  by  reason 
of  the  obstruction  in  the  pulmonary  circuit.  That  the  heart  could 
not  respond  to  this  additional  call  is  shown  by  the  weakness  of  the 
pulmonic  sound  throughout. 

I  have  spoken  of  dilatation  of  the  right  ventricle  resulting  in  failure 
at  closure  of  the  tricuspid  valves — a  relative  incompetence  which  is 
almost  the  only  form  seen  developing  in  adidt  life,  except  in  con- 
nection with  previously  existing  valvular  disease  involving  other 
valves  of  the  heart.  The  mechanism  of  this  functional  incompetence 
is,  that  as  the  dilating  right  ventricle  expands,  the  fibrous  ring 
surrounding  the  auriculoventricular  orifice  becomes  stretched. 
A  larger  opening  is  thus  formed,  and  as  the  chordse  tendinae  cannot 
elongate,  the  cusps  can  no  longer  meet  in  close  apposition.  Further, 
"It  is  a  question  whether  the  inability  of  the  muscle  to  lessen  the 
ventricular  cavity  to  its  normal  size  in  systole  does  not  play  a  large, 
if  not  the  chief  part,  for  if  at  the  height  of  systole  the  cavity  were  no 
larger  (than  normal),  it  is  conceivable  that  even  with  a  dilated  ring 
no  regurgitation  might  occur;  but  if  with  a  dilated  ventricle  the 
degree  to  which  the  ventricle  can  contract  be  lessened,  then  the 
cavity  is  fuller  at  the  end  of  systole  than  normal,  aiul  the  valve 
cusps  are  not  properly  approximated"  (Osler'-^). 

Summary.  It  may,  therefore,  be  concluded  with  a  fair  degree  of 
certainty  that  (he  cause  of  death  was  incompetence  of  a  heart  muscle, 
pr()b;d)ly  the  scat  of  a  chronic  niyocanHtis.  '^Fhis  condition  may  have 
originated  at  the  time  of  the  infection  with  diphtheria  (hiring  child- 
liood,  or,  at  least,  the  soil  may  have  been  prepared  at  that  time  for 
subsequent  cardiac  disease.     That  the  scarlatinal  infection  may  have 
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exerted  some  unfavorable  influence  cannot,  of  course,  be  denied. 
At  any  rate,  owing  to  repeated  strain  and  to  various  unfavorable 
conditions  there  gradually  developed  the  incompetence  of  the 
muscle  for  the  work  required  of  it.  Dilatation  of  the  right  ven- 
tricle set  in,  with  relative  insufficiency  of  the  tricuspid  valves; 
the  fatal  end  was  precipitated  by  a  sudden  increase  in  resist- 
ance in  the  pulmonary  circuit,  with  possibly  a  further  weakening 
of  the  muscle  as  a  result  of  the  action  of  the  toxic  products  of  a 
pneumococcic  infection. 

It  is  regretted  that  autopsies  could  not  be  obtained  in  either  of 
the  above  cases;  but,  since  the  wide  field  of  speculation  into  which  a 
bedside  study  of  certain  heart  cases  may  lead  us  opens  up  many 
subjects  which  even  a  careful  postmortem  examination  might  fail 
to  make  wholly  clear,  their  report  seems,  nevertheless,  justifiable. 


INFLUENZAL  SEPTICEMIA. 
By  James  D.  Madison,  M.D., 

PROFESSOR    OF    MEDICINE    IX    THE    MEDICAL    DEPARTMENT    OF    CARROLL    COLLEGE,    MILWAUKEE; 
ATTENDING    PHYSICIAN    TO    THE    MILWAUKEE    COUNTY    HOSPITAL. 

The  invasion  of  the  deep  tissues  and  the  blood  by  the  influenza 
bacillus  has  been  a  matter  of  much  doubt,  and  up  to  recent  times  has 
received  but  little  bacteriological  confirmation.  That  it  does  more 
or  less  frecjuently  invade  the  blood  stream  can  no  longer  be  doubted. 
^Mien  we  consider  the  accumulating  evidence  of  the  comparative 
frequency  among  severe  influenzal  infections,  of  such  complications 
as  endocarditis,  arteritis,  phlel)itis,  arthritis,  etc.,  we  must  be  im- 
pressed, I  think,  with  the  probable  frequency  with  which  this  organ- 
ism finds  its  way  into  the  blood  and  there  succeeds  in  living  and 
multiplying.  Doubtless  a  simple  transmission  by  the  blood  to  other 
parts,  without  the  organism  actually  growing  in  the  blood,  may 
occur. 

One  striking  feature  noted  in  connection  with  certain  cases  of  the 
grip  is  the  marked  prolongation  of  the  fever,  suggesting  the  contiinied 
operation  of  the  organism  in  the  tissues  rather  than  a  mere  delay  in 
the  recovery  from  an  infection  lasting  only  a  few  days.  In  many  of 
these  prolonged  attacks  there  has  been  no  bacteriological  evidence 
forthcoming  to  prove  what  organ  formed  the  nidus  of  the  bacillus. 
However,  in  not  a  few  there  has  been  demonstrated  a  definite  com- 
plication, such  as  otitis  media,  pleurisy,  pneumonia,  pericarditis 
meningitis,  arthritis,  etc.,  and  from  these  has  been  isolated  the  in- 
fluenza bacillus.  There  are  still  other  cases  of  prolonged  fever  in 
which  none  of  these  complications  appear,  or  at  least  play  a  minor 
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part,  and  some  of  these  have  been  shown  to  be  true  influenzal 
septicemia.  These  are  the  cases  which  resemble  closely  typhoid 
fever  or  other  infections  such  as  miliary  tuberculosis.  That  these 
cases  have  been  long  wanting  an  explanation  we  can  readily  under- 
stand when  we  consider  the  comparative  difficulties  in  the  way  of 
obtaining  these  organisms  in  cultures. 

The  following  case  represents  a  prolonged  influenzal  infection  in 
which  there  was  a  primary  bronchopneumonia  followed  by  invasion 
of  the  blood  and  ending  in  recovery. 

V.  A.,  a  female,  aged  thirty-eight  years,  married;  the  family  history 
is  unimportant.  She  never  had  typhoid  fever,  nor  had  she  been 
troubled  with  a  chronic  cough.  During  the  latter  months  of  her 
only  pregnancy  she  sufl'ered  from  a  "  milk  leg"  on  the  left  side,  from 
wliich  she  rec(n'ered  completely.  The  present  illness  began  Decem- 
ber 12,  1906,  while  on  the  train  goino;  to  a  nearbv  town.  She 
became  chilly,  felt  badly  all  over,  experienced  a  sort  of  numb  sensa- 
tion, and  was  nauseated  and  vomited.  On  reaching  her  destination 
she  found  it  necessary  to  go  to  bed.  A  physician  was  called,  and 
found  her  with  a  high  fever  and  severe  pains  all  over  the  liody,  and 
spoke  of  her  having  rheumatic  fever.  On  December  IS  she  re- 
turned to  Milwaukee,  and  when  seen  by  a  physician  had  a  temperature 
of  103.8°,  complained  of  extreme  general  malaise,  and  looked  very 
ill.  There  was  some  cough  and  a  little  expectoration,  no  diarrhoea, 
but  at  first  some  pain  over  the  lower  abdomen.  The  patient  ^\as 
seen  with  Dr.  McNaughton  on  December  21.  She  then  seemed 
feeble  and  very  ill.  There  was  some  cough,  and  she  was  expec- 
torating a  moderate  amount  of  brownish  or  bloody  sputum.  She 
complained  of  a  sharp  pain  in  the  riglit  side  on  coughing  or  taking  a 
deep  l)reath.     There  was  no  abdominal  pain  and  no  diarrhea. 

The  patient  was  a  small,  frail  woman.  The  chest  was  poorly 
formed  and  bony.  On  the  left  side  nothing  abnormal  was  found 
beyond  an  occasional  rale.  On  the  right  side  expansion  was  slightly 
lessened,  but  the  ])eicussi()n  note  and  vocal  fremitus  seemed  nowhere 
distinctly'  abnormal.  Over  the  front,  at  the  apex,  and  especially  at 
the  level  of  the  third  and  fourth  ribs,  many  crackling  rales  were 
heard,  some  (piite  coarse.  In  the  right  axilla  a  well-defined  fric- 
tion rub  with  some  fine  crackles  was  heard,  liehind  and  esj)ecially 
in  the  lower  interscapular  region  a  good  many  rather  coarse  rales 
were  noted.  Xo  tubular  breathinjr  or  e\ajry;erated  voice  sounds 
were  anywhere  present,  though  the  breath  sounds  were  relatively 
suppressed.  The  abdomen  was  flat,  not  tender,  and  there  were  no 
rose  spots.  The  s])leen  was  not  palj)able,  i)Ut  the  area  of  sjilenie 
dulness  was  somewhat  increased,  'riie  leukocyte  count  was  7500 
and  the  Widal  test  negative.  The  sputum  was  moderate  in  amount, 
tenacious,  and  at  first  distinctly  l)rownish  and  blood-stained.  During 
the  following  month  the  patient's  general  condition  showed  no 
improvement,  though  the  lung  symptoms  had  very  ilistinctly  abated. 
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The  cough  and  expectoration  gradually  lessened  and  practically 
disappeared.  The  friction  rub  on  the  right  side  had  disappeared,  and 
nearly  all  the  rales  were  gone.  There  was  still  some  deficiency  of 
breath  sounds  on  the  right  side.  The  spleen  remained  about  as 
noted  and  no  rose  spots  were  seen  at  any  time.  She  continued  to 
have  fever  Avhich,  however,  it  was  not  possible  to  obsene  as 
accurately  as  was  desirable.  During  this  time  the  temperature  was 
quite  irregular,  rarely  touched  normal,  often  rose  to  102°  to  103°,  and 
for  the  most  part  showed  an  afternoon  rise.  There  were  periods 
when,  on  the  whole,  the  fever  showed  abatements.  Its  total  duration 
was  about  sixty-eight  days. 

On  January  21  some  pain  was  complained  of  in  the  right  groin, 
and  on  the  next  day  the  region  below  Poupart's  ligament  was  tender 
and  rather  diffusely  swollen.  In  the  region  of  the  femoral  vein  a 
painful  enduration  10  cm.  long  could  be  made  out.  The  femoral  artery 
at  this  point  could  be  felt  pulsating,  as  also  could  the  post-tibial  and 
dorsalis  pedis.  The  whole  limb  was  slightly  swollen,  but  it  was 
most  marked  about  the  foot  and  ankle.  At  the  end  of  a  week  the 
pain  and  swelling  had  somewhat  lessened.  At  7  a.m.  January  29, 
the  patient  experienced  a  chill  which  lasted  some  minutes.  The 
next  morning,  and  again  at  6.30  I'.m.,  there  was  a  severe  chill,  each 
being  followed  by  a  high  fever.  During  this  period  the  fever  was 
particularly  irregular,  ranging  between  OS°and  10()°.  On  IVbruary  3, 
an  arthritis  developed  in  the  left  wrist.  The  wrist  became  red, 
swollen,  and  painful.  This  condition  increased  in  intensity  and 
the  patient  complained  of  much  pain.  A  considerable  boggy  swelling 
developed,  but  on  aspiration  no  fluid  could  l)e  obtained.  The  patient 
was  moved  to  the  ^lilwaukee  Hospital  on  February  16.  At  this 
time  her  general  condition  had  distinctly  impnned;  the  tempera- 
ture was  ranging  between  98°  and  100°.  The  right  leg  was  still  dis- 
tinctly swollen,  the  induration  was  readily  made  out  in  the  groin, 
and  could  !)e  distinctly  traced  to  the  popliteal  space,  where  there  was 
induration,  pain,  and  tenderness.  The  left  wrist  was  now  much 
better,  though  there  was  still  distinct  swelling  on  the  dorsum  and 
limitation  of  motion. 

During  the  following  month  both  the  wrist  and  the  leg  improved 
slowly  but  continuously,  and  at  the  end  of  six  to  eight  months 
both  conditions  were  entirely  well.  I'here  was  no  fever  after 
February  17.  The  cough  had  entirely  disappeared,  the  condition 
of  the  chest  was  about  normal,  and  when  examined  two  years  later, 
the  lungs  and  the  heart  were  normal,  as  also  were  the  right  leg  and 
left  wrist.  The  Widal  test  taken  on  subsefpient  occasions  was  nega- 
tive for  both  typhoid  and  paracolon  bacilli.  'J'he  urine  examina- 
tions showed  nothing  abnormal  of  importance  beyond  a  trace  of 
albumin. 

Smears  from  the  sjMitum  stained  by  Gram's  method  and  coimter- 
stained  with  Bismarck  brown  showed  a  variety  of  organisms,  the  v^st 
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majority  of  which  were  a  small  non-Gram  staining  bacillus  having 
the  morphology  of  the  influenza  bacillus.  Cultures  from  the  sputum 
were  made  on  blood  agar  in  the  usual  way  and  the  influenza  bacillus 
was  quite  readily  grown  and  isolated  in  pure  culture.  A  good  many 
other  organisms  grew  and  among  them  were  colonies  of  pneumococci, 
l)iit  the  scarcely  visible  colonies  of  the  influenza  bacillus  vastly 
predominated.  Repeated  examinations  were  made  for  tubercle 
bacilli,  but  none  was  found.  On  February  2,  about  an  oimce  of 
blood  was  obtained  from  one  of  the  large  veins  of  the  arm.  Portions 
of  this  were  transferred  to  three  blood  agar  tubes  and  a  bouillon 
tube;  at  the  end  of  thirty-six  hours  the  cultures  in  the  agar  tubes 
showed  many  colonies  just  visible  in  a  proper  light  and  under  a 
lens,  resembling  very  much  small  drops  of  dew.  No  other  colonies 
w'ere  present.  A  growth  of  influenza  l^acilli  was  also  obtained  in  the 
bouillon.  On  being  transferred  to  other  blood  agar  tubes  a  faint 
growth  was  again  obtained,  but  on  plain  agar  no  growth  appeared 
after  several  days  in  the  thermostat.  A  smear  from  these  fine 
colonies  showed  a  small  non-Gram  staining  bacillus  resembling 
accurately  those  obtained  in  culture  from  the  sputum.  Because  of 
the  objections  of  the  patient  no  further  cultures  from  the  blood  were 
made. 

Many  observers  have  described  influenza  bacilli  in  the  blood 
from  the  earliest  time  of  our  knowledge  in  regard  to  this  organ- 
ism. In  fact,  in  the  same  publication  which  contained  Pfeift'er's 
preliminary  communication,  Canon^  claimed  to  have  found  the 
influenza  bacillus  in  the  blood  in  nearly  all  of  20  cases  of  acute 
influenza.  These  organisms  were  found  microscopically,  but  were 
not  obtained  in  cultures.  Klein^  also  at  this  time  found  the  organ- 
ism in  the  l)lood,  but  much  less  frequently:  only  six  times  among 
43  fresh  cases.  PfuhP  and  others  also  obtained  positive  results 
microscopically,  and  most  of  the  other  observations  in  the  literature 
at  this  time  were  demonstrated  in  this  way. 

On  the  other  hand,  Pfeilfer  and  Beck^  took  decided  exception  to 
this,  and  claimed  never  to  have  found  the  organism  in  the  blood  either 
microscopically  or  culturally,  though  Pfeirt'er  admits  seeing  the 
influenza  bacillus  twice  in  microscoj)ic  sections  and  several  times 
growing  a  few  colonies  from  the  spleen  and  kidney.  Not  a  few 
observers  have  found  the  organism  in  the  blood  microscopically, 
but  failed  in  their  attempt  to  grow  it.  It  is  probable  that  not  infre- 
quently dead  organisms  are  present  in  the  blood. 

At  autopsy  the  influenza  bacillus  has  been  obtained  in  cultures 
from  the  heart's  blood  by  Jehle,^  Rosenthal,''  anil  Doering.^  Jehle's 
observations  are  most  interesting  and  important.     His  cultures  were 

>  Deut.  med.  Woch..  1892,  xviii.  28.  »  Brit.  Med.  Jour.,  1892,  i.  170. 

s  Centmllil.  f.  Bartpriol,  etc.,  1892,  No.  13,  p.  397.  *  Deut.  med.  Woch..  1892,  No.  21. 

'  Ztschr.  f.  Ileilkuiide.  lOOl,  xxii,  3  nhth.,  p.  190.  •  Tbbse,  Paris,  1900. 
'  .Miinch.  med,  Woch.,  1900.  xlvii,  1530. 
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all  made  at  autopsy.  The  influenza  bacillus  was  most  commonly 
found  in  the  blood  of  patients  dead  of  the  acute  exanthematous 
diseases.  The  blood  of  4S  cases  of  scarlet  fever  was  examined 
culturally  and  the  bacillus  isolated  in  22  cases.  In  19  cases  a  pul- 
monary influenzal  infection  was  present.  In  15  of  these  the  blood 
was  positive  for  the  influenza  bacillus,  while  in  only  4  cases  was  it 
negative.  In  the  other  7  cases  in  which  bacilli  were  found  in  the 
blood  no  influenzal  infection  of  the  respiratory  tract  could  be  estab- 
lished, though  in  three  cases  these  organisms  were  demonstrated  in 
the  parenchyma  of  the  tonsils,  and  in  these  cases  he  regards  the 
tonsils  as  the  probable  portal  of  entry.  The  bacillus  was  not  always 
foinid  in  the  blqpd  in  pure  culture,  as  in  four  cases  they  were  asso- 
ciated with  streptococci  in  varying  numbers.  In  one  case,  with 
numerous  bacilli  in  the  bronchial  secretions,  only  staphylococci  were 
found  in  the  blood. 

Among  23  blood  examinations  of  patients  dead  of  measles  the 
influenza  bacillus  was  found  15  times.  In  IS  cases  the  measles 
was  complicated  by  pulmonary  influenza,  9  of  which  were  broncho- 
pneumonia; and  in  13  of  these  the  organism  was  found  in  the 
blood.  In  2  cases  showing  influenza  bacilli  in  the  blood,  no  bacilli 
could  be  demonstrated  in  the  respiratory  tract.  Que  of  these  cases 
showed  a  large  numl)er  of  jjacilli  in  the  tonsils. 

In  9  cases  of  varicella  with  influenzal  involvement  of  the  lungs,  5 
showed  influenza  bacilli  in  the  blood.  In  24  cases  of  whooping 
cough  the  blood  was  examined,  but  in  only  2  cases  were  the  bacilli 
found,  though  in  the  bronchial  secretions  they  were  ol)tained  in 
every  case  in  greater  or  less  numbers.  Fifteen  cases  of  diptheria 
were  examined,  in  9  of  which  there  was  an  influenzal  infection  of  the 
respiratory  tract.  In  only  one  of  these  cases  were  influenza  bacilli 
found  in  the  blood.  A  group  of  20  cases  suffering  from  a  variety 
of  diseases,  but  all  showing  pulmonary  influenza,  was  studied;  among 
these,  in  only  3  cases  could  the  bacillus  be  demonstrated  in  the  blood. 
In  one  case,  which  was  clinically  considered  to  be  a  case  of  pyemia, 
there  came  in  addition  a  severe  angina,  a  double  pleurisy,  and  a 
fibrinous  pericarditis.  At  autopsy  great  munbers  of  influenza 
bacilli  were  found  in  the  ])leural  and  pericardial  exudates,  and  also  a 
few  unidentified  diplococci.  The  two  other  cases  occurred  in  con- 
nection with  severe  endocarditis.  In  both  cases  there  was  an  ulcera- 
tive condition  of  the  heart  valves.  Bacteriologically,  in  the  one,  there 
were  very  many  influenzal  bacilli  in  pure  culture,  in  the  other,  there 
were  also  a  great  many  bacilli,  but  associated  with  a  few  diplococci. 
Thus,  Jehle  isolated  the  influenza  bacillus  from  the  blood  in  48  cases; 
42  of  these  cases  were  among  the  acute  exanthematous  diseases, 
while  there  were  only  six  among  other  diseases  with  influenza  of  the 
respiratory  tract.  Especially  with  scarlet  fever  and  measles,  the 
results  would  seem  to  indicate  that  the  bacillus  readily  finds  its  way 
into  the  blood,  and  this  may  happen  in  the  early  stages  even  before 
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the  rash  has  appeared.  On  the  other  hand,  among  other  diseases 
with  respiratory  influenza  it  appears  to  be  not  nearly  so  common. 

Thus  far  we  have  deak  only  with  cases  in  which  the  influenza 
bacilli  were  found  in  the  blood  at  autopsy  or  were  insufhciently 
demonstrated  during  life.  Meunier^  was  among  the  very  first  to 
actually  demonstrate  their  presence  in  the  living  blood.  He  reports 
ten  cases  of  influenzal  bronchopneumonia  complicating  measles, 
in  eight  of  which  cultures  were  made  from  the  blood  and  in  four 
instances  bacilli  in  pure  cultures  were  grown,  the  other  four  being 
sterile.  The  cultures  were  made  from  ten  days  to  a  few  hours  before 
death,  all  of  the  four  cases  proving  fatal.  In  a  note  he  has  added  one 
more  case  of  influenzal  V)ronchopneumonia  in  which  he  grew  the 
bacillus  from  the  blood,  thus  making  five  in  all.  He  does  not  state 
whether  or  not  this  case  resulted  fatally.  In  all  of  the  cases  other 
organisms  in  varying  numbers,  such  as  the  staphylococcus,  strep- 
tococcus, or  pneumococcus  were  found  in  the  pulmonary  secretions, 
although  in  the  majority  of  them  a  pulmonary  puncture  brought 
forth  a  pure  culture  of  influenza  bacilli,  and  in  others  this  organism 
vastly  predominated.  In  these  cases  of  pneumonia  he  accords  to  the 
influenza  bacillus  the  principal  role. 

Horder^  reports  two  cases  of  influenzal  septicemia  in  which  he 
obtained  the  bacillus  in  pure  culture  from  the  blood,  four  times  in 
one  case  and  twice  in  the  other.  In  one  case  the  cultures  were 
obtained  six  weeks,  and  in  the  other  case  five  weeks  before  death. 
Both  were  cases  of  malignant  endocarditis  thought  to  be  engrafted 
upon  an  old  endocardial  lesion  associated  with  previous  attacks 
of  inflammatory  rheumatism.  At  autopsy  the  diagnosis  was  veri- 
fied in  both  cases;  the  influenza  bacillus  was  the  only  organism 
present  and  they  Avere  found  in  great  numbers;  and  sections  showed 
them  deeply  situated  in  the  endocardium  at  the  seat  of  the  disease. 
Horder  ])elieved  that  the  infection  had  taken  place  through  the  lungs, 
although  there  was  no  evidence  of  a  definite  attack  of  influenza. 
In  both  cases  a  leukocytosis  was  present.  In  one,  that  of  an  adult, 
the  highest  count  was  1S,4()0;  in  the  other,  a  boy,  the  highest  count 
was  22,400. 

Smith'"  has  described  a  case  very  similar  to  the  above.  The 
influenza  l)acillus  was  grown  from  the  blood  in  pure  culture  twenty- 
seven  days  before  the  patient's  death.  The  patient  was  a  man, 
aged  fortv-five  years,  who  had  a  severe  attack  of  influenza  eight 
years  previously,  and  was  suspected  of  having  luul  one  or  two  sub- 
.sequent  attacks.  His  last  illness,  which  lasted  over  five  months, 
simulated  (piite  closely  enteric  fever.  There  was  a  bronchitis,  an 
enlarged  s])lcen,  (|uite  definite  rose  spots,  loose  stools,  a  leukocyte 
count  of  (J.'iOO,  and  an  irregular  temperature  at  times  reaching  101° 
to   108°,     The  Widal   test   was  negative.     The  autopsy   showed   a 
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vegetative  endocarditis,  a  pericarditis,  and  a  pleurisy  with  some 
effusion,  all  showing  many  influenza  bacilli. 

Spjit"  reports  a  case  beginning  as  an  ordinary  attack  of  influenza, 
from  which  the  patient  recovered  sufficiently  to  attempt  to  work,  but 
soon  was  sick  again,  and  after  admission  to  the  hospital  continued  to 
run  a  very  irregular  temperature,  the  marked  rises  usually  being 
preceded  by  a  chill,  until  his  death  some  forty-six  days  later.  The 
spleen  was  somewhat  enlarged;  no  rose  spots  were  nested.  The 
leukocytes  were  10,600,  a  loud  mitral  systolic  murmur  developed, 
with  some  increase  in  the  area  of  cardiac  dulne.ss.  Influenza 
bacilli  were  grown  from  the  blood  ten  days  before  his  death.  At 
autopsy  there  was  found  a  vegetative  endocarditis,  pleurisy  with 
efl'usion,  and  pyonephrosis,  from  all  of  which  the  bacillus  was  obtained. 

Slawyk^'  also  has  reported  a  case  of  general  infection  with  the 
influenza  bacillus,  which  he  grew  a  few  hours  before  death  from  the 
blood,  from  the  cerebrospinal  fluid,  and  from  a  small  abscess  on  the 
back  of  the  hand.  At  autopsy  the  Ijacillus  was  found  in  the  blood, 
the  lung:,  and  in  the  meningeal  exudate. 

Brentz  and  Frye'^  have  recorded  a  case  of  influenzal  infection  in  a 
child  nearly  two  years  of  age,  which  evidently  began  as  a  respiratory 
infection  with  1)ronchopneumonia,  and  soon  became  associated 
with  septicemia  and  meningitis.  There  was  a  leukocytosis  of  15,600. 
Influenza  bacilli  were  grown  from  the  blood  and  from  the  spinal 
fluid  twenty-four  hours  before  death.  The  bacilli  were  also  obtained 
in  cultures  from  the  blood  and  the  meningeal  exudate  at  autopsy. 

Ghedini"  seems  to  have  been  more  successful  than  any  one  else  in 
growing  the  organism  from  the  blood  during  life,  as  he  obtained  it 
18  times  out  of  28  cases.  These  are  described  as  typical  cases  of 
influenzal  bronchopneumonia.  The  cultures  were  always  taken 
during  and  in  rather  the  early  part  of  the  febrile  period.  The  cases 
in  which  the  blood  proved  negative  were  not  so  severe  a  type  of  the 
disease.  These  results  correspond  very  closely  with  what  we  find 
in  pneumonia,  and  suggest  that  the  early  observers  were  more  nearly 
correct  than  we  have  supposed. 

Thus  in  all  we  have  been  al)le  to  collect  30  cases  in  which  the 
influenza  bacillus  has  Ijeen  grown  from  the  blood  during  life.  Two 
complications  are  to  be  noted  in  connection  with  the  case  reported, 
the  phlebitis  of  the  right  femoral  vein  and  the  arthritis  of  the 
left  wrist.  We  cannot  reasonal)ly  doubt  that  these  were  specific 
in  origin,  the  influenza  bacillus  l)eing  present  in  the  blood.  Phlebitis 
with  thrombosis  we  find  mentioned  not  infref|uently  in  the  literature 
in  connection  with  influenza,  and  Leichtenstern''  .states  that  it  is 
a  relatively  frequent  occurrence.     However,  I  have  found  no  other 

"  Berl.  klin.  Woch..  1970.  xliv.  1173.  '^  Zeit.  f.  Hyg..  1898.  xxvii,  315. 
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'^  Nothnagel's  Encyclopedia  of  Practical  Medicine  (Am.  ed.">,  Influenza,  p.  676. 
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instance,  except  the  case  reported,  in  which  influenza  bacilli  have 
been  found  either  in  the  blood  or  in  the  thrombus.  As  in  the  case 
reported,  there  is  usually  an  increase  in  the  fever,  and  at  times  it  is 
accompanied  by  chills. 

A  good  many  cases  of  influenzal  arthritis  have  been  reported,  but 
unfortunately  nearly  all  of  them  lack  a  demonstration  of  the  bacillus 
in  culture.  Lord'"  states  that  no  special  relation  has  been  established 
between  arthritis  and  influenza.  Dudgeon  anfl  Adams'^  however, 
have  reported  a  case  in  which  the  influenza  bacillus  was  grown  from 
the  pus  obtained  from  the  elbow-joint,  and  after  death  a  pure  culture 
of  the  same  organism  was  obtained  from  the  pus  from  the  hip-joint. 
According  to  Fi-anke'*  these  cases  of  influenzal  arthritis  for  the  most 
part  run  a  favora})le  course  and  recover  completely. 

Pathogenesis.  There  is  very  little  evidence  to  show  that  a 
general  infection  by  the  influenza  bacillus  can  be  produced  experi- 
mentally in  animals,  although  Saathoft'^®  reports  having  produced  the 
condition  in  rabbits  to  a  moderate  degree.  Pfeift'er,  after  a  long 
series  of  experiments  on  animals  was  unal^le  to  produce  a  true  infec- 
tion excepting  perhaps  in  apes,  in  which  at  least  some  involvement 
of  the  nasal  mucous  membranes  was  obtained.  As  a  rule,  the  symp- 
toms produced  were  evidently  due  to  the  toxins  contained  in  the 
organisms.  Contain-"  })elieves  that  the  nervous  system  is  especially 
favorable  for  the  growth  of  this  organism,  and  he  succeeded  in  pro- 
ducing a  well-defined  meningitis  in  rabbits. 

The  portal  of  entry  of  the  influenza  bacillus  into  the  blood  is 
undoul)tedly  the  hmgs  in  the  majority  of  cases.  Usually  there  has 
been  present  some  severe  infection  of  the  lungs,  such  as  broncho- 
pneumonia. Jehle  believes  that  at  least  in  some  of  his  cases  the 
tonsils  were  the  portal  of  entry.  In  a  few  instances  there  has  been 
no  evidence  as  to  the  possible  mode  of  entrance.  A  primary  focus 
in  any  part  of  the  body  doubtless  could  afford  the  opportunity  for 
the  organism  to  invade  the  blood. 

Symptomatology. — On  the  whole,  the  clinical  picture  of  influenzal 
septicemia  resembles  that  of  other  forms  of  septicemia.  The  symp- 
toms are  due  to  an  intoxication,  ;is  are  those  of  sini])le  toxemia,  which 
represents  the  ordinary  case.  Usually  there  is  profound  prostra- 
tion, lack  of  appetite,  severe  headache,  and  marked  general  pains. 
The  temperature  is  usually  very  irregular,  and  at  times  there  may  be 
two  or  more  sudden  rises,  fre(|uently  accomj)ain*ed  by  a  chill,  during 
twenty-four  hours.  Again,  there  may  be  an  internn'ssion  of  more 
than  a  day,  and  a  malarial  temperature  may  be  more  or  less  simulated. 
In  still  other  cases  the  teni])erature  curve  may  reseml)le  very  closely 
that  of  the  ordinary  case  of  tyj)lioi(l  fever.  The  onset  of  complica- 
tions, as  a  rul<',  increases  (lie  (enij)et:i(nre,  which  may  be  acconijxinied 

'»  Osler'.s  Modem  Meiliciiip,  ii,  482.  '"  Laiicet.  London,  19()7.  ii.  (>84. 

'«  Deiifsch.  Zrit.  f.  Chir..  1900,  Ixxxv.  3.35.  "  Munch,  nied.  Woch.,  1907,  liv,  2220. 

'0  Zeit.  f.  Hyu..  189G,  xxiii,  2(>.5. 
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by  chills.  The  spleen  lusiuiUy  is  moderately  enlarged  and  in  some 
cases  has  been  palpable.  Quite  distinct  rose  spots  are  at  times 
present.  They  were  noted  in  Smith's  case,  and  ]\Ionie"^  and  others 
have  seen  rose  spots  in  connection  with  the  sy-called  typhoid  form 
of  influenza.  With  ordinary  influenza  the  leukocytes  do  not  exceed 
12,000  in  70  per  cent,  of  the  cases,  and  not  infrequently  they  are  much 
lower.  On  the  other  hand,  the  leukocyte  count  may  reach  as  high 
as  35,000.  In  the  reported  cases  of  influenzal  septicemia  the  observa- 
tions are  too  meagre  and  insufficient  for  trustworthy  conclusions. 
Border's  highest  count  was  22,400;  Smith's  was  0300;  Spat's,  10,600; 
Bentz'  and  Frye's,  15,600;  and  in  my  case  the  only  count  made  was 
7500.  Diarrhoea  is  present  at  times,  and  was  noted  in  Smith  case. 
The  urine  has  not  shown  important  abnormalities  except  in  Spat's 
case,  in  which  a  pyonephrosis  was  present.  Here  the  urine  showed 
albiunin,  hyaline  and  granular  casts,  and  a  good  many  pus  cells. 

Prognosis.  Judging  from  the  cases  so  far  reported,  the  outlook 
in  this  condition  is  extremely  grave.  With  the  exception  of  Ghedini's 
cases,  which  were  less  severe,  all  of  the  collected  cases  resulted  in 
death  with  the  exception  of  mine.  Possibly  further  observation  will 
show,  as  in  Ghedini's  series,  that  in  the  average  case  the  blood  is  not 
infrequently  invaded,  but  followed  by  prompt  recovery. 

Diagnosis.  The  diagnosis  in  these  cases  must  rest  entirely  upon 
the  demonstration  of  the  bacilli  in  cultures  from  the  bloofl;  unfortu- 
natly  this  is  not  without  its  difficulties.  Ordinary  media  may  be 
used,  as  hemoglobin  is  always  supplied.  Many  now  prefer  a  flask 
containing  about  50  c.c.  of  l)()uillon,  and  into  this  may  be  injected 
about  10  c.c.  of  the  blood  to  he  examined.  After  incubation  at  37° 
to  38°  C.  for  one  to  three  days,  blood  agar  tubes  or  plates  may  be 
inoculated  from  this. 

Clinically  these  cases  resemble  no  disease  so  much,  j)erhaps,  as 
typhoid  fever;  in  fact,  the  resemblance  may  be  almost  complete, 
showing  an  enlarged  spleen  and  characteristic  rose  spots.  A  blood 
culture  alone  will  decide  the  matter.  In  the  literature  one  finds 
reports  of  cases  of  influenza  followed  by  typhoid  fever,  such  as  have 
been  reported  by  Anders,"  Da  Costa,-^  and  others.  One  cannot 
doubt  that  l)oth  diseases  may  occur  together,  or  that  typhoid  fever 
may  follow  influenza,  but  in  the  absence  of  accurate  l)acteri()logical 
examinations  of  the  blood  one  may  be  pardoned  for  suggesting  that 
at  least  in  some  of  these  cases  there  may  have  been  a  general  infection 
by  the  influenza  bacillus.  Again,  certain  obscure  forms  of  fever,  such 
as  one  meets  at  times,  and  especially  at  j^eriods  when  influenza  is 
prevalent,  may  have  their  explanation  in  a  general  influenzal  infec- 
tion. W^e  are  much  in  need  of  more  careful  observations  on  the 
blood   in   this  disease.     Ghedini's   observations    in    regard   to   the 

"  BuH.  Med.,  Paris,  xv,  154. 

22  Medical  News,  New  York,  1896,  Ixviii,  337. 

s*  University  Medical  Magazine,  Philadelphia,  February,  1894. 
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frequency  of  this  bacillus  in  the  blood  are  quite  parallel  to  what  of 
late  years  we  have  been  finding  in  the  V)lood  in  cases  of  lobar  pneu- 
monia. 

Treatment.  In  the  treatment  of  this  disease  we  have  as  yet  no 
specific.  The  main  hope  of  the  future  is  that  some  successful  serum 
will  be  obtained.  Cantani-*  and  Latapie'^  have  produced  serums 
against  this  infection,  and  in  some  cases  these  were  thought  to  be  of 
some  value  in  experimental  infections,  but  I  am  not  aware  that  any 
serum   has  been   used  clinically. 

Homologous  vaccines  should  be  given  a  trial  when  they  can  be 
obtained,  especially  in  such  cases  as  those  reported  by  Horder  and 
Smith.  Thompson'"  and  Barr"  have  recently  reported  good  results 
with  vaccines  in  several  cases  of  streptococcic  endocarditis  with 
septicemia. 

In  the  general  management  of  these  cases  one  may  follow  the 
methods  in  vogue  in  treating  typhoid  fever  in  regard  to  hygiene,  rest 
in  bed,  diet,  and  hydrotherapy,  though,  as  a  rule,  influenzal  patients 
do  not  tolerate  well  the  application  of  cold.  Convalescence  should 
be  carefully  managed.  They  need  especially  fresh  air  and  nutritious 
food.  It  may  take  weeks  or  months  before  the  patient  is  entirely 
recovered. 
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(From  the  P.-ifholonical  Lalioratory  of  the  ("olimihus  State  Hospital.  Colimibus,  Ohio.) 

l\Fl,\M^^\Tl()^s  of  the  pia-arachnoid  due  to  Micrococcus  j)neu- 
nionia'  arc  not  uucoinuion.  Infections  of  the  nieuinges  with  this 
bacterium  are  invarial)ly  fatal,  and  con.sequently  the  di.sease  is 
of  very  great  interest.  Among  4!),()2S  clinical  cases  of  pneumonia, 
meningitis  occurred  \u  2()(),  or  0.24  per  cent.,  and  at  necroj>sy  menin- 
gitis was  noted  in   ISO  out  of  4<S33  cases  of  j)ncinnonia.  or  'A.n  per 

"  Zeif.  f.  Hy»t..  xlii,  .5(M.  "  C.  R.  Soc.  Biol..  Iv,  1272. 

2"  Ameh.  Joi!u.  Meh.  Sci..  I'.Hl!),  cxxxviii,  liiO.  »'  Lancet,  February  23,  1908. 
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cent.^  Osier  found  the  pneumococcus  in  8  out  of  100  necropsies, 
Aufrech^  in  7  out  of  253  necropsies,  and  Pearce*  in  2  out  of  121 
necropsies  on  cases  of  pneumonia.  Jundell'"  reports  this  hacterium 
in  106  out  of  387  cases  of  acute  meningitis.  Councilman''  reports 
the  pneumococcus  in  18  out  of  61  sporadic  cases  of  meningitis 
since  1897,  and  Tvibman^  in  6,  as  secondary  infections,  out  of 
100  cases  of  meningitis. 

In  regard  to  the  question  as  to  the  frequency  of  primary  pneu- 
mococcic  meningitis,  it  may  be  stated  that  infections  of  this  character 
are  extremely  rare.  The  fact  that  meningitis  so  rarely  occurs  in 
pneumonia,  when  in  most  cases  the  bacteria  are  in  the  blood, 
gives  ample  proof  of  the  fact  that  the  microorganisms  do  not  possess 
any  special  affinity  for  the  meninges,  as  is  the  case  with  Micrococcus 
intracellularis  meningitidis.  Councilman^  reports  a  series  of 
28  cases  of  meningitis  due  to  the  pneumococcus,  with  the  possible 
primary  infection  in  only  3  cases. 

There  is  a  difference  of  opinion  as  to  whether  the  pneumococcus 
may  cause  epidemics  of  meningitis.  Weichselbaum  and  Netter 
both  believe  that  this  bacterium  may  give  rise  to  epidemics,  and 
that  it  is  a  very  frequent  cause  of  both  primary  and  secondary 
meningitis.  Elser  and  Huntoon,^  in  their  recent  exhaustive  studies 
on  meningitis,  in  which  they  reviewed  the  work  of  Schotmuller,'" 
do  not  think  that  the  pneumococcus  is  capable  of  inciting  an 
epidemic,  and  also  hold  the  view  that  most  infections  occur  second- 
ary to  some  other  pathological  process  produced  in  the  body  by 
the  pneumococcus.  It  seems  probable  that  those  epidemics  which 
have  been  reported  as  not  being  due  to  jMicrococcus  intracellularis 
meningitidis  were  due  to  bacteria  other  than  the  pneumococcus. 
In  the  early  studies  on  meningitis  considerable  confusion  occurred 
in  regard  to  the  differentiation  of  jNIicrococcus  intracellularis 
meningiditis.  Micrococcus  pneumoniae,  Streptococcus  pyogenes, 
Streptococcus  mucosus  capsulatus,  etc.,  due  to  inadequate  methods. 

Pneumococcic  meningitis  usually  occurs  secondary  to  some 
other  infectious  process  in  the  body,  such  as  pneumonia,  otitis 
media,  mastoiditis,  and  occasionally  in  ethmoiditis  following  natural 
and  operative  infections,  and  in  infected  wounds  following  fractures 
at  the  base  of  the  skull.  In  extending  to  the  brain  from  the  ethmoid 
cells  the  infection  usually  passes  through  the  cribriform  plate.  The 
case  reported  by  Councilman"  is  tyj^ical  of  this  mode  of  infection. 

The  case  of  pneumococcic  meningitis  which  we  wish  to  report 

1  Musser  and  Norris,  Osier,  Modem  Medicine,  ii,  614. 

2  Ibid.,  ii,  559.  'Ibid.  ■'Ibid, 
5  Nordiskt.  Med.  Arch.,  1901,  v.  2. 

''Jour.    Amer.  Med.  Assoc,  1905,  xliv,  997. 

■  Mt.  Sinai  Hospital  Reports,  1903,  iii,  546.     Cited  by  Klser  and  Huntoon. 

8  .Tour.  Amer.  Med.  Assoc,  1905,  xliv,  997. 

9  Jour.  Med.  Research,  1909,  xx,  .532. 

»o  Munch,  med.  Woch.,  1905.  Iii,  1617,  1683,  1729.  "  Loo.  cit. 
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is  one  which  was  secondary  to  an  inflammation  of  the  anterior 
ethmoidal  cell  and  an  empyema  of  the  frontal  sinus.  In  this 
case  the  frontal  sinus  extended  over  the  right  orbit,  the  frontal  bone 
was  eroded  over  a  small  area,  and  the  meninges  were  infected 
from  this  point  (see  figure).  There  was  no  evidence  of  the  infection 
passing  through  the  cribiform  plate  of  the  ethmoid  which  was  the 
most  advantageous  point  of  entrance,  as  was  shown  by  its  relation 
to  the  inflammation  in  the  anterior  ethmoidal  cell.  The  infection 
evidently  passed  to  the  anterior  ethmoidal  cell  from  the  nares  by 
way  of  the  infundibulum  and  thence  through  the  foramen  into 
the  frontal  sinus. 


Acute  piieuniococcic  meuiiigitis.      .1,  tlie  point  of  primary  infection  over  the  right  orbit; 
B,  the  area  of  basilar  meningitis  surrounded  by  greenish-yellow  pyogenic  exudate. 


History.  F.  F.,  male,  aged  eighteen  years,  white,  single,  box 
maker,  was  achnittcd  to  (^ohimbus  State  Hospital,  ,Tune  4,  lOOi), 
with  a  diagnosis  of  acute  mania  by  file  j)hysicians  signing  the  com- 
mitment j)apcrs.  The  j)rcscnt  attack  began  four  days  previously. 
He  had  one  previous  attack  wliicii  lasted  six  weeks  according  to 
commitment  papers. 

Stains  Pra'sciis.  The  patient  is  in  a  marked  delirium.  ^Mien 
pressed  with  questions  lie  answers  them  incohenMitly.     The  body 
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is  well  nourished  and  the  mvisculature  good.  The  pupils  are 
unequally  dilated,  the  right  being  completely  dilated  and  immobile. 
The  right  upper  lid  shows  marked  ptosis  and  the  right  eye- 
ball is  immobile.  All  reflexes  are  exaggerated  and  the  skin  is 
hyperesthetic.  The  lips  are  surrounded  l)y  herpes,  and  tongue 
and  teeth  covered  with  sordes.  The  tongue  is  heavily  coated. 
The  patients  head  is  drawn  to  the  right  and  posteriorly.  Attempts 
to  move  the  head  in  the  opposite  direction  elicit  great  pain.  The 
back  is  rigid  and  shows  a  slight  opisthotonos.  There  is  slight 
rigidity  in  the  right  shoulder  joint.  Kernig's  sign  is  present  in 
both  legs.  The  skin  is  cyanotic  over  extremities  and  there  is  a 
slight  petechial  rash  over  both  thighs  and  legs.  The  bladder  is 
distended;  900  c.c.  of  dark  amber  urine  was  withdrawn  per 
catheter.  The  respirations  are  22  per  minute.  The  respiratory 
system  is  otherwise  negative  except  for  a  slight  dyspnoea  and 
slight  vesicular  breathing.  The  area  of  heart  dulness  is  slightly 
increased.  No  murmurs  are  hearfl.  The  rate  of  the  heart  is  160 
per  minute.  The  skin  shows  tache  ccrehrale  and  cyatiosis.  The 
abdomen  is  distended  and  tender  on  deep  pressure.  The  digestive 
and  genito-urinary  systems  are  negative. 

The  patient  was  taken  to  the  operating  room  at  4  p.m.  and  a 
lumbar  puncture  made  for  the  diagnosis  of  cause  of  the  meningitis. 

The  results  of  the  various  analyses  are  as  follows: 

Urine.  Amber,  slightly  clouded,  specific  gravity  1026,  acid, 
albumin  1.5  grams  to  the  liter.  Few  granular  and  epithelial  casts, 
few  polymorphonuclear  leukocytes  and  erythrocytes,  mucous 
threads.     Otherwise  negative. 

Blood.  Erythrocytes,  5,700,000;  leukocytes,  33,200.  Hemo- 
globin (Sahli),  100  per  cent.  Differential:  large  mononuclears, 
2.78  per  cent.,  small  mononuclears,  4.4  per  cent.,  polymorpho- 
nuclears, 92.8  per  cent.     Few  free  nuclei. 

Cerebrospinal  Fluid.  Three  c.c.  withdrawn,  clouded;  globulin 
increased.  Large  numbers  of  polymorphonuclear  leukocytes. 
Large  numbers  of  Gram-positive  diplococci,  free  and  phagocytized. 
These  microorganisms  are  typical  pneumococci,  as  was  shown 
by  capsules  and  also  later  hy  cultures. 

Diagnosis.     Acute  pneumococcic  meningitis. 

The  usual  therapeutic  measures  for  the  relief  of  meningeal 
inflammation  were  applied.  The  patient  died  at  5  a.m.,  June  5, 
having  been  in  the  hospital  seventeen  hours. 

The  necropsy  was  performed  five  hours  post  mortem  and  showed 
the  following  conditions: 

Necropsy  Report.  Rigor  mortis  is  present.  The  pleural  cavity 
shows  numerous  fibrinous  adhesions  over  the  upper  lobe  of  the  right 
lung.  Both  lungs  are  slightly  increased  in  weight  and  show  slight 
passive  congestion.  There  is  a  marked  increase  in  the  fluid  in  the 
pericardial  cavity.     The  heart  is  normal.     Peritoneum  is  normal. 
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The  liver  is  distinctly  mottled  in  appearance  and  shows  marked 
fatty  infiltration  together  with  passive  congestion  and  cloudy  swell- 
ing. The  gall-bladder  is  normal.  The  spleen  shows  a  slight 
passive  congestion.  The  kidneys  are  enlarged,  mottled  and  lobu- 
lated,  and  the  cortex  thickened.  ^Microscopic  examination  reveals 
acute  parenchymatous  nephritis.  The  adrenals  are  slightly  con- 
gested. The  stomach  and  intestines  are  distended  with  gas  and 
show  slight  passive  congestion.  The  bladder  is  distended.  The 
mucosa  is  slightly  congested.     The  genitals  are  normal. 

A  detailed  examination  of  the  head  and  spine  reveals  the  follow- 
ing: 

The  scalp  is  of  normal  thickness  and  strips  easily.  There  is 
a  slight  contusion  in  right  frontal  region.  The  calvarium  is  normal. 
The  brain  weighs  1200  grams.  The  dura  is  distended,  injected, 
and  the  convolutions  are  barely  visible.  A  large  amount  of  fluid 
escapes  on  opening  the  dura.  Cultures  and  slides  show  ]\Iicro- 
coccus  pneumonise.  The  dura  is  adherent  over  the  orbit  in  the 
region  of  the  right  frontal  sinus.  There  is  an  erosion  in  the  frontal 
bone  over  the  orbit  1.5  cm.  to  2  cm.,  and  the  opening  extends  into 
the  sinus.  There  are  marked  flbrinous  adhesions  in  this  area 
between  the  bone,  dura,  and  pia-arachnoid.  An  inflammatory 
exudate  is  also  noted.  The  pia-arachnoid  is  intensely  congested. 
Fibrinous  inflammatory  exudate  with  adhesions  is  noted  along  the 
right  olfactory  tract  to  the  optic  chiasm,  back  of  which  the  entire  iiase 
of  the  brain,  including  the  crura,  pons,  medulla,  etc.,  are  surrounded 
bv  the  same  greenish-yellow,  flbrinous  exudate.  This  exudate 
seems  to  be  limited  to  the  base  of  the  brain,  with  the  exception 
of  the  cisterna  magna,  which  contains  some  exudate,  and  extends 
down  the  cord.  The  ventricles  contain  an  increased  amount  of 
very  cloudy  fluid.  There  is  a  very  marked  increase  in  the  total 
cerebrospinal  fluitl.     Pneumococci  are  very  prevalent. 

Spinal  cord:  The  dura  is  adherent  to  the  pia-arachnoid  its 
entire  length  by  means  of  fibrinous  adhesions.  Tiie  pia-arachnoid 
is  markedly  injected,  (rreenish-yellow,  flbrinous  exudate  is 
abundant. 

^Middle  ears:  normal. 

Frontal  simis:  The  left  side  is  normal,  the  right  side  shows  an 
erosion  of  the  frontal  i)one  over  the  sinus.  The  right  frontal  sinus 
is  larger  than  the  left  and  is  filled  with  intlanunatory  exudate. 
It  extends  well  over  the  right  orbit.  The  mucous  membrane 
is  inflamerl  and  necrotic.  There  is  a  foramen  l)etween  the  frontal 
siiuis  and  the  anterior  ethmoidal  cell.  This  foramen  is  filled  with 
greenish-yellow  (>xudate.  Cultures  and  slides  show  Micrococcus 
|)neum()nia'. 

Anterior  ethmoidal  cell:  The  left  is  normal,  the  right  shows 
}i   slight    amount    of   inflaminafory   exudate   similar   to   that    noted 
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ill  the  frontal  .sinus.  Cultures  aiul  slides  show  Micrococcus  pneu- 
monia\ 

jNIiddle  and  posterior  ethmoidal  cells:   normal. 

Sphenoidal  sinus:    normal. 

Nares:  normal. 

Anatomical  Diagnosis.  Acute  pneumococcic  meningitis,  empy- 
ema of  the  rig-lit  frontal  sinus,  with  slight  involvement  of  the  anterior 
ethmoidal  cell,  acute  parenchymatous  nephritis,  fatty  infiltration 
of  the  liver,  passive  congestion  of  the  lungs,  liver,  kidney,  spleen, 
intestines,  etc.,  pericardial  efi'usion,  cloudy  swelling  of  the  liver. 

Examination  of  the  tissues  from  the  nervous  system  and  discussion 
of  the  pathology  of  pneumococcic  meni)igitis.  The  base  of  the  brain 
shows  the  most  marked  lesions.  The  exudate,  which  is  markedly 
cellular  and  fibrinous,  extends  from  the  anterior  portion  of  the  lower 
aspect  of  the  right  frontal  lobe  back  over  the  optic  chiasm,  crura, 
pons,  and  medulla  down  the  spinal  cord.  The  exudate  is  almost 
entirely  confined  to  the  base  of  the  brain  and  extends  deep  into  the 
sulci.  There  is  no  exudate  along  the  longitudinal  fissure.  There  is 
an  intense  injection  of  all  vessels.  The  meninges  of  the  cerebellum 
are  intensely  congested,  which  is  quite  characteristic  of  pneumo- 
coccic meningitis.  The  cranial  nerves,  particularly  the  tiiird, 
show  evidences  of  inflammation.  The  (xasserian  ganglion  is 
swoUeiL  The  ventricles  show  an  increase  of  fluid  and  a  slight 
amount  of  exudate.  The  microscopic  examination  of  the  tissues 
shows  the  following: 

The  neuroglia  in  the  subpia  is  slightly  increased.  This  is 
characteristic  of  this  form  of  meningitis,  especially  in  those  cases 
lasting  from  ten  to  fifteen  days,  as  is  pointed  out  by  Southard  and 
Keene.^'  The  cortical  tissue  is  infiltrated  with  polymorphonuclear 
leukocytes,  and  large  endothelial  phagocytic  cells,  similar  to  those 
described  by  Councilman, ^^  are  noted  in  the  region  of  the  blood- 
vessels. This  condition  occurs  in  practically  all  forms  of  meningitis. 
The  arteries  at  the  base  of  the  brain  show  a  peculiar  infiltration 
with  leukocytes  and  a  pushing  up  of  the  intima  from  the  media 
with  the  fibrinous  exudate.  The  veins  show  an  infiltration  with 
leukocytes  in  some  places,  but  no  other  change  in  the  walls.  The 
cranial  nerves  and  the  (iasserian  ganglion  show  a  direct  extension 
of  the  exudative  inflammatory  process  from  the  brain.  The  right 
third  nerve  .shows  a  slight  increa.se  in  neuroglia.  Changes  of  this 
character  are  said  to  be  most  marked  in  pneumococcic  meningitis 
of  long  standing. 

This  case  is  typical  of  practically  all  cases  of  pneumococcic  menin- 
gitis.    The  following  points  may  be  noted  in  regard  to  this  di.sea.se: 

(1)  Its  virulent  and  fatal  character;  99  per  cent,  of  all  ca.ses  die. 

(2)  The  greenish-yellow  character  of  the  exudate,  which  is  markedly 

12  Jour.  Amer.  Med.  Assoc,  1906.  xlvi,  13.  '^  Ibid..  190.5.  xliv,  997. 
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cellular  and  fibrinous  in  constitution.  (3)  The  polymorphonuclear 
and  endothelial  cell  infiltration  of  the  cortex  of  the  brain.  This 
change  is,  on  the  whole,  less  marked  than  in  the  other  forms  of 
meningitis.  (4)  The  increase  in  neuroglia  in  the  subpia  and  in 
the  cranial  nerves.  (5)  The  infiltration  of  the  walls  of  the  arteries 
with  leukocytes  and  exudate,  causing  a  spreading  apart  of  the 
intima  and  media  and  in  addition  the  infiltration  of  the  veins  with 
leukocytes. 


SEROUS  MENINGITIS  IN  TYPHOID  FEVER  AND   ITS  TREAT- 
MENT BY  LUMBAR  PUNCTURE. 

By  Richard  Stein,  M.l)., 

VISITING    PHYSICIAN    TO    THK    GERMAN    HOSPITAL,    NEW    YORK. 

The  object  of  this  connnunication  is  to  (h"aw  attention  to  a 
symptom  complex  occurring  in  the  initial  stage  or  diu'ing  the  course 
of  typhoid  fever,  called  by  some  by  the  generic  name  of  typhoid- 
meningitis,  and  by  others  the  cerel)rospinal  type  of  typhoid  fever. 
German  authors  designate  the  condition  as  meningotyphus.  These 
names,  moreover,  are  intended  to  include  cases  of  true  purulent 
meningitis  caused  by  Bacillus  typhosus,  as  well  as  those  cases  of 
typhoid  fever  with  meningeal  symptoms  in  which  the  serous  fluid  is 
found  sterile  after  careful  bacteriological  investigation  by  culture,  etc. 
They  do  not  include  those  cases  of  cerebrospinal  infiannnations, 
during  the  course  of  typhoid  fever,  caused  by  other  than  the  bacte- 
rium of  Eberth.  The  term  meningeal  irritation,  or  meningism,^  is 
generally  reserved  for  those  cases  in  which  an  anatomical  substratum 
is  sup})osed  not  to  exist.  Meningism  is  a  very  popular  term  with 
French  authors.  It  is  nothing  more  than  a  very  striking  clinical 
phase  of  certain  infectious  diseases  occurring  in  the  exanthemas,  in 
typhoid  fever,  pneumonia,  etc.  ]Meningism  may  usher  in  these  dis- 
eases, or  it  may  develop  during  their  course.  It  usually  disap}>ears 
after  a  short  time.  If  the  case  ends  fatally,  a  pathological  iiasis  for 
this  condition  of  meningism  or  meningeal  irritation  caimot  lie  found 
at  autopsy. 

According  to  Osier,  "(^ortical  meningitis  is  not  to  be  recognized 
by  any  symptom  or  set  of  sym})t()nis  from  a  condition  wliicli  may  be 
produced  by  the  poison  of  many  of  the  specific  fevers."  In  other 
words,  meningism  and  meningitis  may  be  clinically  identical. 

My  own  observations  comprise  three  cases  observed  at  the  (Jerman 
Hos|)ital,  in  which  a  serous  exudate  was  found  in  the  suliarachnoid 
space  of  the  cord  l)y  m(>aiis  of  lumbar  punclnrc.      In  one  case  the 

'  This  term  was  introduced  by  Dupr**-.  Discussion  on  this  subject  in  the  article  by  Troisier, 
BuU.  et  mdm.  dea  Hop.  de  Paris,  xvii,  1900. 
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evacuation  of  this  spinal  fluid  saved  the  patient  from  imminent  death. 
These  three  cases,  judgino-  from  the  character  of  the  evacuated  fluid 
belong  to  the  group  which  has  been  styled  by  Quincke  meningitis 
serosa  acuta.  After  the  experience  which  I  had  made  with  the 
above-mentioned  case,  I  was  awakened  to  the  importance  of  menin- 
geal signs  in  typhoid  fever  and  their  effective  treatment  by  spinal 
puncture.  My  position  is  similar  to  that  of  Georg  Boenninghaus," 
the  author  of  the  monograph  on  acute  serous  meningitis,  who, 
in  a  case  of  suspected  abscess  of  the  brain,  of  otitic  origin,  after 
trephining,  saved  his  patient's  life  by  evacuating  serous  fluid  from 
the  ventricles  of  the  brain  by  puncture.  Brain  aliscess  was  not 
present. 

A  frank  recital  of  my  cases,  Avith  special  reference  to  the  clinical 
import  of  meningeal  symptoms  in  typhoid  fever,  was  at  first  in- 
tended. A  review  of  the  literature,  however,  showed  that  with  the 
exception  of  Cole  and  ^NlacCallum's^  excellent  work,  done  at  the 
Johns  Hopkins  Hospital,  there  exists  no  comprehensive  article  on 
this  subject.  The  treatise  of  Hare  and  Beardsly'*  only  appeared  a 
short  time  ago,  the  last  edition  being  published  ten  years  ago.  It 
was  therefore  deemed  advisable  to  make  a  more  general  study  of 
the  subject.  I  have  also  been  able  to  add  a  number  of  articles, 
not  mentioned  by  Dr.  Cole  and  Dr.  Hare. 

The  state  of  our  knowledge  of  typhoid  meningitis  resolves  itself 
naturally  into  three  difterent  periods:  (1)  Cases  recorded  by  the  old 
clinicians  before  the  ])acteriological  era.  These  include,  indiscrimi- 
nately, cases  of  typhoid  fever  with  meningitic  symptoms,  as  well  as 
a  large  variety  of  cases  in  w^hich  the  meningitis  arose  as  a  complica- 
tion brought  about  by  suppurative  processes  of  organs  in  close  proxi- 
mity with  the  brain,  such  as  the  ear  and  the  frontal  sinus.  Or,  the 
meningitis  was  a  part  symptom  of  a  general  sepsis,  or  finally  the 
typhoid  fever  and  the  meningitis  partook  of  the  nature  of  two  sepa- 
rate infections.  Thus,  in  two  epidemics  of  cerebrospinal  meningitis 
in  Hamburg,  Curschmann  ol)served  a  number  of  cases  of  typhoid 
fever  which  clinically  presented  the  appearance  of  the  then  epidenu'c 
cerebrospinal  fever.  Curschmann  suspects  that  this  type  of 
typhoid  fever  may  have  been  caused  by  a  double  infection  of  typhoid 
fever  and  cerebrospinal  meningitis. 

The  second  })eriod  of  our  knowledge  of  this  subject  begins  with 
the  bacteriological  investigation  of  the  brain,  cord,  and  meninges. 
In  Curschmami's  unique  case  of  ascending  (Landry's)  paralysis  in 
the  course  of  a  case  of  typhoid  fever,  that  author^  was  enabled  to 
show  for  the  first  time  the  presence  of  the  typhoid  bacillus  in  the 

'  Meningitis  Acuta  Serosa,  1897. 

*  Johns  Hopkins  Hospital  Reports,  1904,  xii,  379. 

■•  The  Medical  Complications  and  Sequela;  of  Typhoid  Fever,  second  edition,  September, 
1909. 

'  Nothnagel  Series,  vol.  iii,  part  i,  p.  259,  and  Congress  f.  innere  Medizin,  1886,  Band  N-i, 
p.  469. 
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tissue  of  the  cord.  That  meningitis  may  occur  as  a  concomitant 
process  during  the  course  of  typhoid  fever  was  confirmed  by  Bern- 
hard"  who  at  the  same  time  pointed  out  the  work  of  Fritz^  a  French 
physician  whose  publications  on  that  subject  had  preceded  Cursch- 
mann's  but  had  not  become  generally  known.  Felix  Wolff ^  then 
published  a  series  of  twelve  cases  from  Curschmann's  service  in  the 
Hamburg  General  Hospital.  A  further  contribution  to  the  patho- 
logy of  this  subject  was  then  given  by  Fr.  Schulze^  at  Erb's  clinic 
in  Heidelberg.  He  made  a  careful  study  of  a  case  of  typhoid  fever 
accompanied  by  severe  meningeal  symptoms,  to  which  the  patient 
finally  succumbed.  At  autopsy  however,  certain  inflammatory 
changes  were  found  especially  on  the  vessels  of  the  pia  and  arachnoid 
of  the  cord  and  brain,  the  latter  organ  showing  very  little,  if  any 
change.  The  fluid  in  the  ventricles  of  the  brain  was  clear,  a  purulent 
meningitis  could  not  be  found,  nor  did  the  gross  appearance  or 
the  microscopic  examination  of  the  brain  or  cord  explain  the  fatal 
ending  of  this  case. 

Still  a  further  contribution  was  that  by  A.  Hoffmann. '"  His  case 
presented  clinically  all  the  true  characteristic  signs  of  a  purulent 
meningitis  in  a  well-marked  case  of  typhoid  fever;  opisthotonos, 
spastic  extremities,  tremor,  coma,  and  clonic  convidsions  developed. 
The  patient  evidently  died  from  the  effects  of  the  cerebrospinal 
complications.  At  autopsy  the  fluid  of  the  ventricles  was  clear. 
There  was  oedema  of  the  pia  and  arachnoid. 

In  addition  to  this  was  found  round-cell  infiltration  along  the 
vessels  of  the  pia  and  arachnoid  tissues,  as  well  as  along  the  vessels 
of  the  cortex.  Bacillus  typhosus  was  found  in  the  fluid  as  well  as 
in  the  substance  of  the  coverings  of  the  brain  and  cord.  The  author 
looks  upon  this  case  as  an  example  of  a  meningitis  directly  due  to  an 
invasion  of  the  bacillus  typhosus  into  the  covering  membranes  of  the 
brain  and  spinal  cord.  He  considers  the  serous  exudate  of  the 
meninges  and  the  ventricles  as  the  first  stage  of  a  suppurative 
meningitis. 

A.  Loeb,"  of  Fib's  clinic  in  Heidelberg,  describes  a  case  of  serous 
meningitis  in  typhoid  fever  accompanied  by  pajiillitis  and  dilatation 
of  the  vessels  of  the  retina.  The  patient  showed  opisthotonos,  coma, 
increased  knee  reflexes,  and  Trousseau's  phenomenon.  An  attempt 
was  made  to  perform  lumbar  puncture,  but  failed;  gradual  recovery 
followed.  This  article  is  a  very  extensive  literary  study,  goiug  into  all 
the  details  of  the  clinical  features  of  typhoid  meningitis.  In  an  article 
entitled  "Oti  Symptoms  of  (Vr(>l)ral  Pressure  in  Tvjihoid  Fever,"  H. 


•  Herl.  kliii.  Woch.,  1N8(>.  No.  .W. 

'  Ktiules  cliiiiques  ....  dans  la  fi<'-vrp  lypliDid,  Taris,  1S()4. 

'  Deut.  Archiv  f.  kliii.  Med.,  naiid  xliii. 

"  ("onKreH.s  f.  iiiiiere  Medizin,  1S97,  Hand  vi,  .SO.'l. 

">  Deut.  ined.  Woch..  July  12,  1!M)(). 

"'  Deut.  Arch.  f.  klin.  iiied..  Hand  Ixii,  -'ll 
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Salomon/"  of  von  Xoorden's  clinic  in  Frankfort,  describes  a  number  of 
cases,  wiiich  in  the  initial  statje  of  the  fever  presented  s'u^ns  of  hyper- 
emia in  the  fundus  of  the  eyes:  there  was  capillary  injection  in  the 
papilla,  the  edges  looked  indistinct,  the  veins  of  the  retina  were  dilated 
and  convoluted.  Lumbar  puncture  was  made.  The  liquor  cerebro- 
spinalis  was  sterile  and  did  not  agglutinate  the  typhoid  bacillus. 
The  author  refers  the  changes  which  were  found  in  the  fundus  of  the 
eye  to  the  pressure  exerted  by  the  intra-meningeal  exudation.  This 
condition,  is,  according  to  him,  the  direct  effect  of  a  serous  meningitis. 

The  third  and  final  stage  of  our  knowledge  of  this  subject  begins 
with  the  publications  of  Quincke  in  1S91,  and  the  universal  employ- 
ment of  luml)ar  puncture  in  practice.  Although  this  procedure 
is  at  present  used  as  one  of  the  routine  means  of  investigation  both 
for  diagnostic  and  therapeutic  purposes,  we  hear  very  little  of  its  use 
in  connection  with  the  subject  under  consideration  here.  This  may 
perhaps  be  due  to  the  fact  that  we  are  inclined  to  explain  the  cere- 
bral symptoms  occurring  in  the  course  of  typhoid  fever,  invariably 
on  the  basis  of  a  toxemia,  and  have  neglected  to  apply  lumbar 
puncture,  not  expecting  to  find  in  the  cerebrospinal  fluid,  in  the 
character  of  the  exudate  or  transudate,  in  the  bacteriological  find- 
ings of  that  fluid,  or  finally  in  other  still  unknown  factors,  any  clue 
to  the  cerebral  or  spinal  symptoms  by  which  the  disease  is  char- 
acterized. 

A  comprehensive  study  of  typhoid  meningitis  with  a  detailed  and 
tabulated  citation  of  cases  from  the  literature  was  made  by  R.  I. 
Cole  and  W.  J.  MacCallum.   Cole  divides  the  cases  into  three  groups : 

Group  I.  Cases  with  symptoms  of  meningitis  in  which  no  menin- 
geal lesions  were  demonstrated  or  in  which  no  definite  relationship 
between  the  bacteria  and  the  symptoms  are  found.  This  group 
comes  under  the  heading  of  meningism. 

Group  II.  Cases  showing  symptoms  of  meningitis  in  which  the 
relationship  of  Bacillus  typhosus  was  demonstrated  by  its  cultiva- 
tion from  the  cerebrospinal  fluid  during  life,  or  at  autopsy,  and  in 
which  the  demonstrated  lesions  were  not  of  a  suppurative  character. 

Ciroup  III.  Cases  of  purulent  meningitis  (caused  by  the  sole 
presence  of  Bacillus  typhosus  in  the  exudate).'' 

I  am  concerned  here  with  the  two  first  groups  only,  and  would 
.say  that  the  term  meningism  is  not  identical  with  the  nieningotyj)hus 
of  German  authors,  as  Cole  seems  to  imply.  In  the  ( Jerman  literature 
typhoid  meningitis  stands  for  a  clinical  type  of  fever,  the  pathological 
basis  of  which  is  either  a  serous  or  a  suppurative  inflammation 
caused  by  the  bacillus  of  P^berth.  Meningism,  on  the  other  hand,  is 
reserved  for  those  cases  in  which  a  suppurative  meningitis  is  not 
present,  or  in  which  at  autopsy  the  cord  and  brain  show  no  patho- 

'2  Berl.  klin.  Wo<?h.,  1900,  No.  6. 

"  The  words  in  parentheses  are  mine. — R.  S. 


546  stein:  serous  meningitis  in  typhoid  fever 

logical  changes.  We  cannot  at  present  dispense  with  this  term. 
In  looking  critically  into  the  French  and  Italian  literature  of  cases 
recorded  under  that  name,  it  w  ill  be  observed  that  in  many  instances 
lumbar  puncture  was  not  done.  Furthermore,  in  the  absence  of 
bacteriological  investigation  and  autopsy  findings  (in  the  majority 
of  the  observations),  it  is  a  question,  whether  these  cases  were  simply 
examples  of  meningism  or  whether  they  did  not  rather  belong  to  the 
group  of  serous  meningitis. 

An  interesting  case  of  serous  meningitis  is  also  reported  by  Boden  " 
of  Cologne.  A  child,  aged  fourteen  years,  was  admitted  to  the  hospital 
at  the  end  of  the  first  week  of  typhoid  fever.  Hyperesthesia  of  the 
body,  cyanosis.  Two  days  later,  severe  epileptic  attack,  deep 
stupor,  loss  of  patellar  reflex.  Left-sided  abducens  and  facial 
paralysis.  Loss  of  pupillary  reflex.  Death  occurred  three  days 
later.  Autopsy:  Marked  typhoid  fever.  ^Meningitis  serosa.  A 
large  amount  of  clear  serum  was  present  at  the  base  of  the  brain. 
The  brain  itself  was  normal.  The  ventricles  were  distended. 
From  the  fluid  in  the  ventricles  a  pure  culture  of  the  bacillus  of 
Eberth  w^as  obtained.  The  fluid  also  gave  the  Widal  test.  Two 
cases  of  serous  meningitis  in  children,  with  recovery,  treated  by 
spinal  puncture,  are  reported  by  Francis  Iluber.^'' 

According  to  Quincke's^®  experience  in  many  infectious  diseases, 
such  as  typhoid  and  scarlet  fever,  pneumonia  and  other  unclassified 
febrile  affections,  nervous  symptoms  may  predominate  to  such  a 
degree  that  the  observer  is  easily  led  to  accept  local  changes  in  the 
central  nervous  system.  On  investigation,  however,  gross  patho- 
logical changes  are  not  apparent.  Lumbar  puncture  shows  an 
increase  of  the  spinal  pressure  or  of  the  cellular  elements  of  the 
spinal  fluid.  Although  serous  exudates  must  not  necessarily  be 
caused  by  the  presence  of  bacteria,  we  sometimes  find  in  such  cases 
the  meningo-,  pneumo-,  or  streptococcus,  the  typhoid-,  coli-,  or 
influenza  bacillus.  That  the  bacteria  did  not  as  usual  lead  to  a 
purulent  inflannnation  may  be  due  to  their  small  number  or  dimin- 
ished virulence,  or  to  the  short  duration  of  the  attack.  In  such 
cases  we  must  accept  tlie  theory  that  the  above  mentioned  l)acteria 
produce  a  serous  meningitis.  The  rise  in  pressure  without  tlie 
bacteria  may  be  accounted  for  by  the  clinical  irritation  of  the 
meninges,  which  in  its  turn  is  due  to  the  toxins  of  the  bacteria. 
Finally,  in  those  cases  in  which  there  is  no  increase  t)f  pressure  of 
the  cerebrospinal  fluid,  we  nnist  make  the  influence  of  the  toxins 
on  the  cerel)rospinal  system  accomitable  for  the. nervous  symptoms. 

In  the  acute  serous  exudates,  Quincke  athls,  the  lumbar  puncture 
lias  a  (h'cided  tlierapeutic  effect.    ''By  means  of  one  or  two  ])un('ture.s, 

i<  Miinch.  med.  Woch.,  Feljruiiry  28.  1897. 

"  Arch,  of  Pediatrirs,  1894,  p.  5. 

>»  Deut.  med.  Woch.,  1905,  No.  4G.  p.  1825. 
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at  times  a  definite  decisive  turn  for  tlie  better  may  be  brought  about, 
in  the  course  of  an  acute  affection." 

]\Iy  own  cases  are  as  follows: 

Case  I. — D.  M,,  a  civil  engineer,  aged  twenty-three  years,  was 
brought  to  the  private  wards  of  the  German  Hospital,  on  October  6, 
1907.  'Vhe  previous  liistory  of  the  patient  has  no  bearing  on  the 
case.  The  present  history  shows  that  he  has  been  surveying  in 
the  northern  part  of  the  State,  was  in  the  fields  all  day,  ami  drank 
water  indiscriminately.  Status:  A  well  nourished,  muscular  in- 
dividual. Has  complained  of  headaches  for  a  week  or  ten  davs. 
Patient  is  listless.  I'emperature,  10')°;  pulse  under  100.  Patient 
has  diarrhoea,  repeated  nose-bleed.  Physical  examination:  Coated 
tongue,  abdomen  not  distended,  no  rose-spots.  Examination  of  the 
heart  reveals:  Moderate  distention  to  the  right  and  left.  I.oud 
blowing  systolic  murmur  at  the  apex.  Dift'use  bronchitis.  Slight 
duhiess  on  the  right  chest,  posterior  inferior.  The  spleen  not 
palpable.  Urine,  no  albumin.  Diazo  reaction.  Blood  examina- 
tion:    Leukopenia,  no  eosinophiles.     Widal  suggestive. 

Diagnosis.  Typhoid  fever  in  the  second  week.  Compensated 
mitral  insufficiency,  bronchitis,  infiltration  of  the  lower  lobe  of  the 
right  lung.  The  routine  treatment  for  typhoid  fever  was  applied. 
Appropriate  heart  stimulation  on  indication. 

The  principal  features  of  the  case  within  the  next  ten  days  were  as 
follows: 

The  patient  became  more  and  more  drowsy,  and  had  to  be 
awakened  when  nourishment  was  given.  The  cough  was  verv  trouble- 
some. Free  expectoration.  Patient  was  markedly  delirious.  The 
temperature  remained  pretty  steadily  around  105°.  Remissions 
under  use  of  the  cold  sponge  and  pack.  The  physical  examination 
now  showed  that  an  extended  jmeumonia  of  the  right  lung  had 
developed,  with  a  metapneumonic  exudate.  The  typhoid  bacillus 
was  not  present  in  the  sputum.  The  pulse  at  times  distinctly 
dicrotic.  Both  respiration  and  pulse  quite  irregular  at  intervals. 
Toward  the  end  of  the  third  week  the  cerebrosj)inal  svmptoms 
became  more  and  more  marked.  The  patient  lapsed  into  a  deep 
coma,  from  which  he  could  hardly  be  roused.  The  nights,  however, 
were  very  restless,  the  patient  at  times  becoming  wildly  delirious. 
He  made  several  attempts  to  get  out  of  bed.  Micturition  and 
defecation  involuntary;  nausea  and  vomiting.  There  developed  Aery 
marked  stiffness  of  the  neck;  knee  reflexes  greatly  exaggerated;  the 
patient's  upper  and  lower  extremities  were  held  in  hyperextension, 
and  showed  decided  tremor.  Foot  clonus.  Abdomen  more  and 
more  distended.     It  became  impossible  to  feed  patient.     Trismus. 

Although  the  temperature  showed  some  tendency  to  remission,  it 
reached  105°  on  the  nineteenth  day.  Both  pulse  and  respirations 
became  very  irregular,  and  the  pulse  at  times  was  weak  and  fluttering. 
The  patient's  condition  seemed  very  grave;  and  as  the  cerebro- 
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spinal  symptoms  became  more  and  more  marked,  lumbar  puncture 
was  made,  and  40  c.c.  of  a  pefectly  clear  fluid  withdrawn. 

The  apparent  effect  on  the  temperature  was  very  striking,  as  is 
shown  by  the  accompanying  charts.     The  patient  recovered  gradually 
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from  his  coma.  The  spinal  symptoms  also  gradually  decreased, 
and  disappeared  completely  within  the  next  few  davs,  and 
therefore  a  second  puncture  was  not  considered  indicated.  The 
effect  of  the  puncture  seemed  such  that  the  patient  lapsed  into  a 
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natural  sleep.  The  al)tk)nien  became  flat,  ami  tiie  patient  was 
again  able  to  take  food.  Having  reached  the  fourth  week  of  the 
attack,  the  remittent  stage  having  already  begun,  as  is  shown  by 
the  charts,  his  condition  improved  from  day  to  day.  He  perspired 
very  freely.  Resolution  of  his  pneumonia  had  set  in  at  this  time. 
In  the  fifth  week  otitis  media  of  the  left  side  developed;  somewhat 
later,  periostitis  of  the  left  tibia.  Both  conditions  cleared  up  with- 
out further  trouble. 

The  micro.scopic  examination  of  the  spinal  fluid  showed  the 
absence  of  cellular  elements  in  the  centrifugal  specimen.  Xo 
bacteria  in  the  hanging  dro]).  Cultures  tending  to  prove  the  pres- 
ence of  the  typhoid  l)acillus  were  negative.  The  serum  was  not 
tested  for  the  Widal  reaction. 

Cases  H  and  HI. — I  have  since  then  ol)served  two  other  cases  in 
male  patients  showing  symptoms  of  typhoid  meningitis  during  my 
summer  service  of  last  year.  One  case  was  punctured  twice,  the  other 
case  three  times.  The  objective  as  well  as  the  subjective  symptoms 
of  one  case  completely  receded.  The  patient  died  later  from  in- 
testinal hemorrhage.  The  third  case  was  one  of  protracted  delirium 
and  coma.  The  physical  signs  of  meningitis  were  well  marked  in 
this  ca.se,  and  these  as  well  as  the  psvfhic  symptoms  seemed  to  be 
favorably  influenced  by  this  procedure.  From  20  to  40  c.c.  of  a 
perfectly  clear  spinal  fluid  was  removed  each  time.  This  had  no 
sediment,  and  cultures  were  negative.  The  serum  reaction  was  not 
made,  nor  was  the  spinal  pressure  determined. 

As  regards  the  clinical  features  of  typhoid  meningitis,  of  special 
interest  are  those  cases  of  typhoid  fever  which  come  under  observation 
with  the  predominant  symptoms  of  meningitis.  In  this. connection  I 
must  mention  those  remarkable  cases,  examples  of  which  are  reported 
from  time  to  time,  in  which  the  meninges  are  the  sole  seat  of  localiza- 
tion of  the  typhoid  infection  without  any  of  the  usual  lesions  of  the 
typhoid  process  in  the  intestines  or  other  organs.  The  first  considera- 
tion will  naturally  be  that  of  a  precise  diagnosis,  with  all  the  methods 
at  present  at  our  command.  The  prognosis  and  treatment  are 
also  (let  rmined  from  the  results  of  this  investigation.  Cytological, 
bacteriological,  agglutination  tests  must  be  carefully  made  in  order 
to  be  able  to  demonstrate,  if  possible,  whether  we  are  dealing  with  a 
case  of  typhoid  fever,  or  cerebrospinal,  tubercular,  or  other  variety  of 
meningitis.  Secondly,  attention  should  be  directed  to  those  cases  of 
undoubted  typhoid  fever  in  which  meningeal  sympt»)ms  develop.  An 
exploratory  puncture  should  be  made.  In  some  cases  the  psychic 
.symptoms  may  be  the  most  prominent;  in  others,  cortical  .symptoms 
alone  may  be  present;  in  still  others,  cerebrospinal  symptoms.  The 
fundus  of  the  eye  should  be  carefully  examined;  the  absence  or  in- 
crease of  the  knee-jerks,  as  well  as  the  other  reflexes,  should  be  care- 
fully noted.  The  presence  of  the  Kernig  sign  or  of  the  ankle  clonus 
may  alone  give  the  indication  for  lumbar  puncture.     Furthermore, 
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the  determination  of  the  pressure  of  the  spinal  fluid  hy  Quincke's 
apparatus,  so  painstakingly  introduced  here  by  Dr.  Henry  Hei- 
mans/^  should  be  carried  out  in  the  puncture  of  these  cases. 

The  small  number  of  cases  observed  by  me  does  not  authorize 
me  to  draw  any  general  conclusions  as  to  the  strict  interpretation 
of  serous  meningitis  in  typhoid  fever.  Nor  would  it  be  scientific 
to  draw  broad  conclusions  as  to  the  etiology  or  treatment  of  this 
symptom  complex  in  typhoid  fever,  judging  by  analogous  condi- 
tions found  in  other  acute  infectious  diseases.  I  have  the  impression 
that  in  typhoid  fever  spinal  puncture  has  not  as  yet  been  exploited 
to  the  extent  that  its  a})plication  seems  to  warrant.  In  addition 
to  its  value  as  a  diagnostic  measure,  there  remains,  I  think,  the 
crude  indication  to  remove  an  excess  of  spinal  fluid  in  the  attempt 
to  mitigate  symptoms,  which,  though  they  may  be  due  in  part  to 
the  toxemia,  may  also  be  ascribed  to  an  excess  of  pressure  on  the 
brain  and  spinal  cord.  Finally,  I  may  perhaps  be  permitted  to 
quote  Keen:^^ 

"The  symptoms  of  cerebral  involvement  in  typhoid  fever,  espe- 
cially of  meningitis,  are  often  overlooked.  They  are  marked  by 
the  general  stupor,  and  are  supposed  to  be  only  connected  with 
the  usual  delirium  of  typhoid.  I  am  strongly  disposed  to  think 
that  the  meningitis  accompanying  this  disease  has  been  frequently 
overlooked,  by  reason  of  the  fact  that  the  head  is  not  very  often 
opened  in  typhoid  necropsies  unless  the  cerebral  symptoms  have 
been  very  prominent.  Even  in  cases  without  marked  cerebral 
symptoms  examination  of  the  brain  Avill  show  meningitis  and 
infection  by  the  bacilli  of  typhoid  fever  to  be  far  more  frequent  than 
has  been  supposed  heretofore." 

I  am  indebted  to  Drs.  Garbat,  McCready,  and  Spiegelberg,  all 
of  tlie  house-staff  of  the  German  Hospital  for  their  hearty  coopera- 
tion in  these  observations. 

1^  The  Technique    of   Lumbar    Puncture,  -with   Special    Keference   to   the   Pressure  of    the 
Cerebrospinal  Fluid,  N.  Y.  Medical  ,Iournal,  November  17,  1906. 

"  Surgical  Complications  and  Sequelae  of  Typhoid  Fever,  1898,  p.  175. 
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TUMORS   OF  THE   ACOUSTIC   NERVE,   THEIR  SYMPTOMS   AND 
SURGICAL  TREATMENT. 

WITH  THE  REPORT   OF  A   CASE   OF   COMPLETE   RECOVERY  AFTER 
OPERATION    BY  DR.   HARVEY  CUSHING. 

By  M.  Allen  Starr,  M.D.,  LL.D.,  Sc.D., 

PROFESSOR    OF    NEUROLOGY    IN    THE    COLLEGE    OF    PHYSICIANS    AND    SURGEONS,    COLUMBIA 
UNIVERSITY,    NEW    YORK. 

Tumors  of  the  cerebellum  may  be  divided  into  two  classes,  those 
involving  the  hemispheres  and  the  central  portion,  and  those  lying 
upon  the  base  of  the  brain  in  the  cerebellar  pontine  angle,  ^^'hile 
the  diagnosis  of  a  tumor  within  a  mass  of  the  cerebellum  is  not,  as 
a  rule,  difficult,  it  is  as  yet  almost  impossible  to  locate  exactly  the 
position  of  such  a  tumor.  Tumors  of  the  acoustic  nerve,  on  the 
other  hand,  which  occur  with  about  equal  frequency  with  tumors 
w'ithin  the  cerebellum,  are  much  more  readily  diagnosticated. 

In  the  early  history  of  brain  surgery  attempts  at  removal  of 
tumors  in  the  cerebellum  so  frequently  failed  that  surgeons  became 
reluctant  to  undertake  this  operation,  ^^'ithin  the  last  five  years, 
however,  it  has  been  necessary  to  change  this  view,  and,  with  the 
improvement  of  technique,  there  have  been  recorded  a  large  number 
of  successful  cases  of  surgical  interference  in  cerebellar  tumors,  and 
more  particularly  in  tumors  affecting  the  acoustic  nerve.  It  seems 
worth  while,  therefore,  at  the  present  time  to  present  a  summary 
of  our  knowledge  of  this  subject,  to  discuss  the  symptoms  and 
diagnosis  of  tumors,  especially  of  the  acoustic  nerve;  to  collect  and 
analyze  cases  of  operation  upon  tumors  of  the  cerebellum  up  to  the 
end  of  1909,  to  discuss  their  pathology  as  bearing  upon  the  prog- 
nosis of  operation,  and  to  describe  the  techni((ue  which  has  been 
productive  of  favorable  results.  I  venture  to  do  this  because  of  my 
experience  in  thirteen  cases  of  tumors  of  the  cerel)ellum,  in  eleven  of 
which  an  operation  has  been  undertaken,  and  because  of  the  fact  that 
I  can  present  a  case  of  perfect  recovery  ten  months  after  removal 
of  a  tumor  of  the  acoustic  nerve. 

The  general  symptoms  of  brain  tumor,  headache,  vertigo,  vom- 
iting, and  choked  disk,  which  usually  appear  early  in  the  course  of 
all  cerebellar  tumors,  need  no  special  comment.  It  is  the  localizing 
symptoms  which  make  tumors  of  the  cerebelliuu,  and  especially 
tumors  of  the  acoustic  nerve,  of  particular  interest. 

Symptoms  of  Tumors  of  the  Acolstic  Nerve.  The  symp- 
toms which  indicate  the  location  of  a  tumor  in  the  cerebellar  pontine 
angle  upon  the  acoustic  nerve  may  be  divided  into  three  classes: 
(1)  Those  referable  to  the  cranial  nerves;  (2)  those  referable  to  the 
involvement  of  the  cerebellar  peduncles;  and  (3)  those  referable 
to  compression  of  the  tracts  passing  through  the  pons. 
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3.  Symptoms  Referable  io  the  Cranial  Nerves: 

(a)  Slight  anesthesia  of  the  face  on  the  side  of  the  tumor,  first 
shown  by  corneal  anesthesia  and  an  absence  of  the  corneal  reflex. 

(6)  Weakness  of  the  external  rectus  muscle  of  the  eye  on  the  side 
of  the  tumor,  due  to  a  pressure  on  the  sixth  nerve.  This  may  be 
first  noticed  by  the  occurrence  of  nystagmus  on  turning  the  eyes 
toward  the  side  of  the  tumor,  and  later  a  decided  internal  strabismus 
may  occur.     The  eye  looks  away  from  the  tumor. 

(c)  A  weakness  of  the  muscles  of  the  face  on  the  side  of  the  tumor, 
first  noticeable  in  a  slight  disturbance  of  the  act  of  winking  and  a 
slight  lack  of  expression,  which  is  later  followed  by  an  actual  weak- 
ness of  all  the  muscles  supplied  by  the  seventh  nerve.  Pressure 
on  this  nerve  is  rarely,  if  ever,  sufficient,  however,  to  cause  a  reaction 
of  degeneration  in  these  muscles. 

(d)  Tinnitus  in  the  ear  on  the  side  of  the  tumor,  soon  followed  by 
some  deafness  in  the  ear,  which  may  be  slight  and  only  detected  by 
tests  with  the  Galton  whistle,  high  notes  or  low  notes,  or  both,  being 
lost.  This  deafness  may  be  as  marked  for  bone  conduction  as  for 
ear  conduction. 

(e)  Vertigo,  felt  by  tlie  patient  as  a  sensation  of  falling  toward 
one  side,  or  as  a  sensation  of  rotary  movement  of  the  body,  V)oth  of 
which  symptoms  must  be  ascribed  to  irritation  of  the  labyrinthine 
division  of  the  auditory  nerve. ^ 

(/)  Difficulty  of  swallowing  and  hoarseness  of  the  voice,  owing 
pressure  on  the  ninth  nerve. 

(g)  Sudden  attacks,  which  may  be  called  vagal  attacks,  referable 
to  irritation  of  the  tenth  nerve,  consisting  of  rapid  pulse,  sensa- 
tions of  flushing  of  the  body  or  of  the  head,  sudden  faintness  without 
an  actual  loss  of  consciousness,  attended  by  more  or  less  vertigo. 

(h)  Paralysis  of  the  tongue,  shown  by  thickness  of  speech  or 
diflHculty  of  articulation,  and  by  protrusion  of  the  tongue  toward 
the  side  of  the  tumor. 

2.  Sijmptoms  Referable  to  the  In  volremenf  of  the  Cerebellar  Peduncles. 
The  second  set  of  symptoms  is  referable  to  the  compression  of  the 
cerebellar  hemisphere  and  its  peduncles.  The  ])ortion  of  the  cere- 
bellum that  will  necessarily  be  involved  is  the  flocculus,  which  pro- 
jects over  the  middle  peduncle  of  the  cerebellum  as  it  comes  from 
the  pons.  As  we  have  no  means  of  distinguishing  between  the 
functions  of  difl'erent  portions  of  the  cercl)clhim.'  it  is  uncertain 
whether  the  symptoms  of  a  cerebellar  nature  arc  due  to  destruction 

•  I  cannot  confimi  the  stiiteiiient  of  Stewart  anil  Holmes  (.Mrain,  1904,  p.  .525),  that  in 
eerebeUar  tumors  the  sense  of  displacement  of  oliject.'i  in  front  of  the  patient  is  from  the  side 
of  the  lesion  to  the  opposite  side.  They  also  state  that  when  a  tumor  is  within  the  cere- 
bellum the  subjective  rotation  of  self  is  from  the  side  of  the  lesion  toward  the  healthy  side, 
but  when  the  tumor  is  outside  the  cerebelhnn  the  subjective  rotation  is  from  the  healthy 
side  toward  the  side  of  the  lesion.     Oppenheim  has  also  failed  to  confirm  this  a.ssertion. 

2  See  Horsley  and  MacNulty,  Brain,  January,  1910. 
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of  this  flocculus  or  of  the  two  peduncles  entering  the  cerebellum 
just  under  the  site  of  the  tumor.     These  symptoms  are: 

(rt)  A  staggering  gait  and  feeling  of  uncertainty  of  the  position 
of  the  body  in  space  when  supported  upon  the  legs,  which  causes 
swaying  when  the  eyes  are  closed  and  staggering  when  the  eyes  are 
open,  attended  by  a  disagreeable  sense  of  vertigo,  which  leads  the 
patient  to  seek  support  whenever  in  a  standing  posture.  The 
direction  of  the  staggering  is,  in  the  majority  of  instances,  away 
from  the  tiniior,  although  cases  have  been  put  on  record  in  which 
the  patient  staggered  toward  the  side  of  the  tumor.  The  direction 
of  the  staggering  is  not  to  be  taken  in  itself  as  a  very  important 
symptom,  but  the  fact  that  the  patient  staggers  vniformli)  toward 
one  side  is  an  important  symptom  of  an  affection  of  the  peduncles 
of  the  cerebellum  as  they  enter  tlie  organ,  and  therefore  the  existence 
of  staggering  in  a  definite  direction,  combined  with  evidences  of 
the  implication  of  the  cranial  nerves  upon  one  side,  is  a  definite 
local  sign  of  a  tumor  in  the  cerebellar  pontine  angle. 

(b)  Another  symptom  of  cerebellar  origin  is  an  imperfect  muscular 
tone  in  the  muscles  of  the  arm  and  leg  on  the  side  of  the  tumor.  It 
is  uniformly  admitted  that  the  cerebeUum  has  a  direct  tonic  influence 
upon  the  muscles,  and  that  this  influence  is  homolateral.  This  lack 
of  tone  is  attended  by  an  awkwardness  of  movement  not  due  to  any 
actual  weakness,  but  to  an  imperfect  coordination  of  the  motions 
performed.  Thus,  rapid  movements  made  by  both  hands  or  fingers 
together  often  prove  that  the  hand  on  the  side  of  the  lesion  is  moved 
less  freely,  rapidly,  and  skilfully;  and  other  tests  may  show  a  true 
ataxia.  There  may  be  also  an  ataxia  of  the  leg,  so  that  to  stand 
on  one  foot  is  impossible.  Such  an  ataxia  in  the  leg  may  lead  to 
staggering  toward  the  side  of  the  tumor.  This  symptom  has  been 
named  diadokokinesis.  The  maintenance  of  a  proper  tone  in  the 
muscles  appears  to  have  some  relation  to  the  response  of  those 
muscles;  to  irritation,  and  it  is  probably  on  this  account  that 
lesions  of  the  cerebellar  peduncles  or  of  the  cerebellum  are  usually 
attended  by  a  loss  of  knee-jerk  and  of  the  deep  reflexes  on  the  side 
of  the  lesion;  yet  this  symptom  of  a  loss  of  reflex  on  the  side  of  the 
tumor  is  not  always  found  in  these  cases  of  pontine  angular  growth, 
it  has  been  observed,  however,  in  too  many  cases  to  allow  us  to 
overlook  it. 

(c)  Another  symptom  of  importance  due  to  cerebellar  lesion  is 
the  abnormal  position  of  the  head,  ^^hethe^  this  is  due  to  a  loss 
of  tone  in  the  muscles  of  the  neck  which  .supj)ort  the  head,  or  whether 
it  is  due  to  the  weight  of  the  tumor,  producing  instinctive  drawing 
of  the  head  downward  toward  the  side  of  the  tumor,  or  forward  or 
backward,  according  to  the  position  of  the  tumor  in  relation  to 
the  axis  of  the  l)ody,  may  Ije  left  uncertain.  A  reference  to  Fig.  ] , 
which  shows  the  position  of  such  a  tumor  inserted  in  the  diagram 
of  Fraser,  will  indicate  that  a  tumor  at  this  location  is  very  near  to 
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the  centre  of  gravity  of  the  head,  and  it  can  be  readily  imagined  that 
a  tumor  growing  backward  might  so  disturb  the  equihbrium  of  the 
head  as  to  lead  to  an  abnormal  position,  which  might  be  backward, 
but  would  naturally  be  more  toward  the  side  of  the  tumor  than  away 
from  it. 

3.  Symptoms  Referable  to  Compression  of  the  Tracts  Passing 
Through  the  Pons.  A  third  set  of  symptoms  is  to  be  traced  to  a 
compression  of  the  motor  tracts  and  sensory  tracts  passing  through 
the  pons  and  medulla  on  their  way  to  and  from  the  limbs  of  the 
opposite  side.  Compression  of  the  pons  is  v^ery  much  less  likely 
to  cause  disturbance  in  the  transmission  of  sensation  than  in  the 
transmission  of  motor  impulses,  and  therefore  weakness  of  a  hemi- 
plegic  type  in  the  arm  and  the  leg  in  the  side  opposite  to  the  tumor 
is  more  commonly  observed  than  is  anesthesia  in  the  corresponding 
parts.  This  weakness  is  usually  attended  by  an  exaggeration  of 
the  reflex,  by  an  increase  in  the  knee-jerk,  ankle  clonus,  and 
Babinski  reflex,  and  such  exaggeration  is  doubly  evident  because 
of  the  loss  of  the  knee-jerk  upon  the  side  corresponding  to  the 
tumor.  This  weakness  of  one  leg  may  intensify  the  difficulty  of 
walking  and  may  influence  very  markedly  the  gait.  A  patient  with 
a  weak  leg  has  something  of  a  tendency  to  stagger  toward  the  leg  that 
is  weak,  to  use  it  less  freely,  and  to  bend  downward  toward  that  side. 
It  has  already  been  remarked  that  many  of  these  patients  stagger 
away  from  the  tumor,  and  it  is  not  at  all  impossible  that  this  direc- 
tion of  the  staggering  is  due  to  the  imperfect  use  of  the  leg  on  the 
side  opposite  to  the  tumor.  The  actual  weakness  present  in  the 
arm  or  leg  may  be  easily  detected  by  dynamometer  tests,  and  in 
many  cases  has  amounted  to  such  a  marked  hemiplegia  that  any 
use  of  the  arm  or  of  the  leg  was  impossil)le.  While  anesthesia  and 
analgesia  in  the  limbs  of  the  side  opposite  to  the  tumor  is  much  less 
commonly  observed  than  is  paralysis,  many  patients  complain  of 
feelings  of  numbness,  tingling,  gooseflesh,  or  burning  in  these  limbs; 
and  such  paresthesias  may  be  followed  by  an  actual  disturbance 
of  sensation.  In  the  advanced  stages  of  these  cases,  in  which  the 
})atients  have  died  of  the  tumor,  a  hemiplegia  has  developed  toward 
the  close  of  life,  not,  however,  involving  the  face,  and  it  is  in  these 
extreme  cases  that  anesthesia  has  been  observed  in  the  paralyzed 
limbs. 

The  diagnosis,  therefore,  of  these  tumors  is  easily  made  from 
these  three  sets  of  symj)t()ins:  (1)  Of  tho  cranial  nerves;  (2)  of  the 
cerebellum;  and  (.3)  of  compression  of  the  sensory  and  motor 
tracts. 

Cases  of  Acoustic  Tumors.  :  In  the  following  case,  which  was 
first  recorded  in  1S03,^  the  diagnosis  was  (|uite  clear: 

'  Amioh.  Jouh.  Med.  Sci..  April,  1S93. 
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Case  I. — Tumor  of  the  acoustic  nerve;  operation;  tumor  not 
found;  autopsy.  M.,  aged  thirty  years,  was  under  my  observation 
from  January,  1890,  initil  December,  1891.  When  first  seen  he  was 
suffering  from  severe  frontal  and  occipital  headache,  from  vertigo, 
which  was  much  increased  by  moving  the  head  suddenly  or  while 
lying  down;  from  tinnitus  aiu"ium,  from  numbness  of  the  left  side 
of  the  face  and  in  the  mouth,  and  from  a  very  continuous  feeling  of 
drowsiness  and  dulness.  These  symptoms  had  developed  gradually 
during  the  preceding  three  years,  and  within  a  year  he  had  also 
noticed  double  vision  and  a  graduallv  increasing  blindness.  His 
friends  said  that  his  speech  had  become  "slow  and  thick." 

He  was  referred  to  me  by  Dr.  Weeks,  from  the  Eye  Department 
at  the  Vanderbilt  Clinic,  where  an  examination  had  shown  great 
prominence  of  the  eyeballs,  the  left  one  deviating  outward;  dilated 
pupils;  marked  nystagmus  on  lateral  movements  of  the  eyes;  well- 
marked  choked  disks;  and  diminution  of  all  visual  fields. 

My  examination  showed  that  there  was  some  slowness  of  speech, 
which  was  accounted  for  by  his  mental  dulness,  there  being  no 
evidence  either  of  aphasia  or  of  paralysis  of  the  tongue.  There  was 
no  disturbance  of  sensation,  of  motion,  or  of  reflex  action,  and  there 
was  no  ataxia  in  the  gait.  The  existence  of  headache,  vertigo, 
tinnitus,  nystagmus,  diplopia,  and  choked  disks  established  the 
diagnosis  of  a  cerebral  tumor,  but  no  conclusion  could  at  first  be 
reached  with  regard  to  its  location.  During  the  year  1890,  however, 
other  symptoms  developed  which  aided  in  the  localization.  The 
patient  gradually  became  deaf  in  the  left  ear;  he  began  to  stagger  in 
walking  with  a  tendency  to  fall  forward  and  toward  the  right,  and  a 
very  marked  tendency  to  turn  toward  the  right  in  walking  along  a 
straight  line.  In  addition,  there  developed  a  weakness  in  the  right 
hand  and  exaggeration  of  the  knee-jerk  on  the  right  side,  with  slight 
clonus  in  the  right  foot.  There  was  no  ataxia  or  distiu'bance  of 
sensation  in  the  limbs.  The  staggering  was  that  of  a  drunken  man, 
without  falling,  but  with  every  appearance  that  the  balance  was  fpiite 
uncertain,  and  the  tendency  to  turn  and  fall  to  the  right  was  (juite 
constant  and  noticed  at  every  examination.  The  pain  and  numb- 
ness in  the  left  half  of  the  face  continued  occasionally  during  the 
year,  but  there  was  never  at  any  time  any  anesthesia.  The  tinnitus 
in  the  left  ear  disappeared  gradually  and  the  deafness  in  the  ear 
increased.  The  headache,  which  at  first  had  been  frontal,  was  later 
referred  more  and  more  constantly  to  the  left  occipital  region,  and 
in  speaking  of  it  he  habitually  put  his  hand  back  of  his  ear. 

A  thorough  course  of  specific  treatment  was  carried  out  during 
the  years  1890  and  1891  without  any  results.  Toward  the  close  of 
1891  his  condition  had  become  one  of  complete  helplessness  and 
total  blindness.  The  staggering  was  so  exaggerated  that  he  could 
not  walk  about  without  the  help  of  t\AO  persons,  and  he  was  finally 
induced  to  enter  Roosevelt  Hospital  in  December,   1891,  for  an 
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operation.  This  operation  was  done  by  Dr.  ]\IcBurney  on  December 
3,  1891.  The  left  half  of  the  occipital  bone  was  exposed  by  a 
tongue-shaped  flap.  The  lione  was  removed  by  chisel  and  mallet, 
an  opening  about  an  inch  and  a  half  in  diameter  and  triangular  in 
shape  being  made  through  the  occipital  l)one.  The  dura  bulged 
strongly  through  this  opening,  indicating  great  increase  of  intra- 
cranial pressure.  When  the  dura  was  divided  the  cerebellar  tissue 
protruded,  and  it  was  necessary,  in  order  to  go  on  with  the  operation, 
to  cut  oif  cjuite  an  amount  of  cerel)ellar  substance  in  order  to  palpate 
the  parts  below.  The  finger  was  introduced  along  the  \arious 
accessible  surfaces  of  the  cerebellum,  but  nowhere  was  it  possible 
to  reach  the  tumor.  Hemorrhage  was  only  moderate,  and  easily 
controlled  by  pressure.  The  fla])s  of  the  dura  were  luiited,  the 
overlying  soft  parts  replaced  and  fastened  with  catgut  sutures,  the 
skin  wound  being  sewed  with  silk. 

Convalescence  was  perfectly  satisfactory  from  the  immediate 
operation,  and  six  days  after  the  operation,  normal  temperature 
having  l)een  maintained  throughout,  primary  union  was  found 
throughout  the  vdiole  extent  of  the  wound,  and  all  sutures  were 
removed.  The  patient,  therefore,  had  recovered  from  the  oper- 
ation, but  the  operation  had  been  of  no  service.  There  was  every 
reason  to  believe  that  he  would  have  remained  in  the  condition  in 
which  he  was  before  the  operation,  but  unfortunately,  on  the  seventh 
day  he  fell  out  of  bed,  and  soon  after  died  from  a  hemorrhage  which 
had  occurred,  as  a  result  of  this  fall,  under  the  skin  flap. 

At  the  autopsy  a  gliosarcoma,  quite  distinctly  limited,  from  the 
cerebellar  and  adjacent  tissue,  was  found  lying  on  the  base  and 
compressing  the  left  hemsiphere  of  the  cerebellum  on  its  anterior 
inferior  surface,  pressing  upon  the  left  half  of  the  pons  and  com- 
pressing the  seventh  and  eighth  nerves. 

This  I  believe  to  have  been  the  first  attempt  of  the  surgeon  to 
remove  a  tumor  from  this  cerebellar  pontine  angle,  and  the  lesson 
to  l)e  drawn  from  the  operation  was  that  })v  a  unilateral  opening 
through  the  occipital  bone  it  was  almost  impossible  to  reach  the 
tumor.  Reference  to  Fig.  1  will  show  that  a  great  portion  of  the 
cerebellum  lies  l)etwccn  the  lione  at  this  location  and  the  tumor. 
In  spite  of  this  difliculty,  another  attempt  was  made  by  Dr. 
McBurney,  on  March  12,  bSO.S,  to  remove  a  similar  tumor,  and 
with  success.     The  history  of  this  case  is  as  follows:' 

(^ASE  11. —  Tumor  of  flic  acoii.sfic  nerve;  opcrdiioii:  finnor  rr- 
movcd;  dcfifJi.  W.  W.,  aged  ten  years,  began  to  sutler,  in  October, 
1S92,  from  frontal  headaches,  worse  at  night;  then  from  an  occa- 
sional vertigo  anrl  attacks  of  intense  headache,  associated  with 
vomiting,  and  occurring  every  third  or  fourth  night.  T^uriiig 
Decenil)er  he  became  rallier  dull  mentally  and  ver\   irritable,  and 

*  Reported  in  Mniin  Suruery,  CiLse  X.\I\',  p.  247,  Win.  Wooil  &  Co.,  189.1. 
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then  the  svmptom  of  staggering  was  first  noticed.  During  January, 
189;-5,  he  was  examined  ])v  Dr.  Kipp,  of  Newark,  who  found  a  well- 
marked  condition  of  optic  neuritis,  and  then  for  the  first  tune  he 


I 


Fig.  l.-Fraser's  photograph  of  a  sagittal  section  of  the  head,  showing  the  situation  of  the 
acoustic  tumor  in  Cases  II  and  VI. 

noticed  some  dimness  of  vision.  At  that  time  he  was  still  able  to 
read  large  print  without  much  difficulty,  hut  by  Fel)ruary  1  he  had 
become 'almost  totally  blind.  During  February  the  headaches 
usuallv  nocturnal,   increased  in  severity,   were  always  associated 
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with  vertigo  and  vomiting,  and  lie  began  to  have  ringing  in  the  left 
ear  and  deafness  in  the  right  ear.  His  gait  was  noticed  to  be  very 
unsteady,  his  eyes  were  prominent  and  in  constant  oscillation,  and 
his  mental  dulness  was  intense. 

He  was  referred  to  me  by  Dr.  "William  Pierson,  of  Orange,  N.  J., 
on  March  12,  1893,  with  the  preceding  history. 

Examination  showed  a  fairly  nourished  but  pale  little  boy,  with  a 
large  head,  prominent  forehead,  protruding  eyes  that  were  blind 
and  in  constant  lateral  oscillation.  At  rest,  there  w'as  a  manifest 
tendency  of  the  right  eye  to  turn  inward,  but  he  could  look  in  either 
direction  without  apparent  paralysis  of  the  ocular  muscles.  All 
ocular  movements  were  attended  by  marked  nystagmus.  Very 
extensive  optic  neuritis  was  foinid  in  both  eyes,  and  he  was  blind. 
Smell  was  lost  in  the  left  nostril.  There  was  no  apparent  paralysis 
or  anesthesia  in  any  part  of  the  body  or  face,  but  a  slight  facial 
paresis  on  the  right  side  was  noticeable,  and  he  was  unable  to 
whistle  on  account  of  inability  to  close  the  right  half  of  the  mouth. 
His  hearing  was  decidedly  defective  in  the  right  ear.  His  reflexes 
were  diminished  in  both  knees.  His  gait  was  distinctly  a  staggering 
gait,  with  a  very  marked  tendency  to  stagger  toward  the  left  side. 
In  groping  his  way  forward  he  w^ould  tend  to  turn  toward  the  left 
side.  He  described  his  headaches  as  being  agonizing,  and  referred 
them  entirely  to  the  frontal  regioii.  The  skull  was  tender  to  per- 
cussion over  the  vertex.  The  headache  was  very  much  increased 
by  a  recumbent  posture,  so  that  for  many  nights  he  had  sat  up  all 
night. 

The  diagnosis  of  a  tumor  in  the  cerebellar  pontine  angle  was 
reached  by  the  symptoms  of  cerebellar  gait,  with  a  tendency  to 
stagger  to  the  left  side,  by  the  deafness  in  the  right  ear,  and  slight 
weakness  of  the  right  side  of  the  face  and  of  the  right  external 
rectus  muscle,  and  an  operation  was  therefore  recommended. 

On  March  15,  1S93,  ])r.  McBurney  exposed  the  occipital  bone  on 
the  right  side,  chiselling  it  away  and  enlarging  the  opening  so  far 
as  possible  in  all  directions  by  a  rongeur.  On  dividing  the  dura, 
which  bulged  tremendously,  a  cyst,  containing  a  dram  of  yellowish- 
green  fluid,  was  exposed  and  evacuated.  \Vhen  the  cerebellum 
was  crowded  over  toward  the  median  line  ben^'ath  this  cyst  wall, 
a  tumor  was  felt.  The  portion  of  the  cerebellum  which  had  bulged 
into  the  wound  was  then  sliced  oif  in  order  to  give  access  to  this 
tumor.  It  was  gradually  enucleated  by  the  aid  of  a  finger  and  a 
spoon.  It  contained  one  or  two  small  cysts,  which  ruptured  in  the 
process  of  its  extraction.  It  was  gradually  removed,  being  shelled 
out  from  the  cavity  in  the  cerebellum;  it  had  no  distinct  capsule. 
Clean  cerebellar  tissue  was  left  around  the  previous  site  of  the 
tumor.  Hemorrhage  was  arrested  by  compression  and  by  packing 
the  wound,  and  adrain  was  left  in  the  wound,  and  thechu'a  and  scalp 
were  closed. 
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The  boy  recovered  from  the  shock  of  the  operation,  but  gradually 
grew  weaker,  and  after  about  two  weeks  died  in  the  hospital.  This 
was,  I  believe,  the  first  successful  case  of  removal  of  a  tumor  from 
this  locality. 

The  record  of  operations  upon  the  cerebellum  up  to  the  close  of 
ISOS""  showed  that  15  cases  had  been  operated  upon,  and  that 
in  one  only  had  successful  removal  of  the  tumor,  with  recovery  of 
the  patient,  been  recorded.  Discouraged  l)v  this  record,  for  a 
number  of  years  I  refused  to  recommend  operation  in  cases  of 
cerebellar  tumor. 

The  next  case  I  will  not  give  fully.  It  was  one  in  which  the 
autopsy  showed  a  cyst  of  the  cerebellar  pontine  angle.  The  most 
prominent  symptom  was  a  mental  deterioration  and  progressive 
dementia.     No  diagnosis  of  the  location  was  made. 

Case  III. — Cyst  of  the  cerebellar  pontine  angle;  no  diagnosis; 
autopsy.  Female,  aged  fifty-three  years,  began  to  suffer  in 
October,  1895,  rather  suddenly,  from  a  numbness  of  the  entire  left 
side  of  the  body  and  marked  unsteadiness  in  gait.  Soon  after  she 
noticed  that  the  leg  felt  heavy  in  walking,  so  that  she  thought  she 
dragged  it,  but  as  a  matter  of  fact  she  used  all  the  muscles  freely. 
During  this  time  the  motions  of  her  left  hand  became  awkward,  and 
it  was  found  that  she  frequently  let  things  fall  out  of  her  hand. 
During  the  winter  of  1896  these  symptoms  continued  and  increased, 
and  it  was  noticed  that  she  was  becoming  progressively  more  and 
more  dull  mentally,  as  shown  by  her  lack  of  interest  in  things  about 
her  when  sitting  idle,  when  formerly  she  had  been  an  active  woman, 
and  by  her  liecoming  unalile  to  play  whist. 

When  seen  on  January  24,  1896,  in  consultation  with  Dr.  Adler, 
her  optic  disks  were  found  to  be  normal;  fields  of  vision  normal; 
ocular  movements  normal,  but  attended  by  a  nystagmus  on  turning 
the  eyes  to  either  side.  There  was  a  flatness  of  the  left  side  of 
the  face,  the  left  eye  not  winking  normally  with  the  other,  but  it 
was  possible  to  close  the  eye,  and  voluntary  movements  of  the  lips 
and  cheek  were  perfect.  There  was  no  paralysis  of  the  left  arm  or 
leg,  motions  of  resistance  in  all  directions  and  in  all  muscles  being 
perfect  and  reflexes  normal,  but  there  was  a  marked  ataxia  of  both 
left  arm  and  hand  and  of  the  left  leg.  The  hand  was  held  in  an 
awkward  position.  Her  sense  of  position  of  the  hand  in  space 
and  of  the  position  of  the  fingers  was  imperfect,  but  sensations  of 
touch,  tempeiature,  and  pain  were  normal  and  espial  on  both  sides. 
She  had  complained  of  a  good  deal  of  pain  over  the  left  ear  and 
behind  the  left  ear,  but  she  had  no  deafness,  no  vertigo,  no  vomiting. 
The  case,  therefore,  at  this  time  seemed  to  be  (juite  obscure,  and 
no  diagnosis  was  possible.  She  was  subject  to  uterine  hemorrhages, 
and  was  exceedingly  anemic,  and  for  this  condition  she  was  treated 

'  Brain  Surgerj'.  P-  249. 
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during  the  year  of  1890,  })ut  during  that  year  she  became  progres- 
sively worse,  the  feebleness  of  the  left  side  and  awkwardness 
steadily  increased,  so  that  by  October,  1896,  she  was  unable  to  walk 
without  help,  and  in  November,  1896,  she  was  confined  to  her  bed. 
The  ataxia  of  the  arm  had  also  increased  during  this  time,  so  that 
the  arm  was  practically  useless  for  finger  movements;  she  could  no 
longer  feed  herself  or  adjust  her  hair.  The  facial  paralysis  on  the 
left  side  had  also  increased. 

When  seen  again,  on  January  17,  1897,  in  consultation  with  Dr. 
Polk  and  Dr.  Knapp,  the  facial  paralysis  was  quite  complete,  of  the 
peripheral  type.  The  power  in  the  left  arm  and  left  leg  was  almost 
normal,  but  the  ataxia  in  both  limbs  was  very  pronounced.  Motions 
of  the  eyes  produced  nystagmus,  and  it  seemed  impossible  for  her 
to  turn  her  eyes  conjugately  toward  the  left,  but  there  A\as  no  stra- 
bismus. During  the  year  of  1896  her  mind  had  become  pro- 
gressively impaired,  so  that  in  January,  1897,  she  was  almost  in  a 
condition  of  stupor.  It  was  with  great  diflficulty  that  she  answered 
any  question.  She  did  not  seem  to  pay  attention  to  questions  or  to 
requests  until  they  had  been  repeateil  over  and  over,  but  then,  when 
they  finally  appeared  to  reach  her  consciousness,  she  would  answer 
or  act  appropriately.  She  could  not  balance  herself  in  a  sitting 
posture  in  bed;  she  had  been  totally  incapal)le  of  standing  on  her 
feet  for  a  month  of  more,  and  if  held  up  in  the  bed  her  head  fell 
backward,  and  a  great  deal  of  pressure  backward  was  made  of  the 
entire  body.  This  tendency  to  fall  backward  had  been  noticed  by 
others  for  several  weeks.  For  the  last  two  months  there  had  been 
an  absolute  lack  of  control  of  the  sphincters,  and  she  had  paid  no 
attention  to  the  wants  of  nature.  This  was  ascribed  to  the  obscure 
mental  condition.  The  optic  disks,  examined  by  Dr.  Herman 
Knapp,  were  found  to  be  normal.  There  was  apparently  no  deaf- 
ness, no  anesthesia,  no  blindness.  She  did  not  sufier  from  head- 
ache, vertiffo,  or  vomitinij;  she  was  fairlv  nourishetl. 

During  the  month  of  January  she  lay  in  the  same  condition  of 
stuporous  indifference  to  her  surroundings,  never  roused  up  of  her 
own  accord,  or  spoke,  though  if  sharply  questioned,  after  a  con- 
siderable length  of  time  would  reply  accurately.  In  addition  to 
the  facial  paralysis  of  the  left  side,  there  had  developed  liy 
February  1  an  anesthesia  of  the  left  cornea  and  slight  tactile  anes- 
thesia of  the  left  side  of  the  face.  The  tendon  reflexes  of  the  left 
side  had  become  much  exaggerated,  the  ataxia  remained,  but  no 
|)aralysis  had  aj)j)carcd.  During  the  month  of  Fcl-ruarv  she  grew 
j)rogressively  more  feeble,  an  infection  of  the  bladder  occurreil,  and 
on  March  2  she  died. 

The  autopsy  showed  the  existence  of  a  cystic  tumor  lying  on  the 
left  side  of  the  pons,  at  the  position  of  its  junction  with  the  nieduHa 
and  tlie  cerel)elluni,  all  of  which  organs  were  deeply  indented  by 
tiie  tumor      The  tumor  measured  5.5  cm.   in  an  anteroposterior 
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direction,  4.3  cm.  laterally,  ami  2  cm.  vertically.  It  was  a  cyst  filled 
with  fluid  of  a  whitish  color,  in  the  walls  of  which  irregular  thick- 
enings of  filirous  nature  were  seen.  The  tumor  was  not  adherent 
anywhere  to  the  brain,  but  it  was  adherent  to  the  dura  just 
behind  the  ridge  of  the  petrous  portion  of  the  temporal  bone.  The 
seventh  and  eighth  nerves  ran  in  the  wall  of  the  tumor,  and  were 
torn  off  from  the  brain  in  removing  it.  The  sixth  nerve  had  been 
compressed  by  the  anterior  edge  of  the  tumor.  The  pressure 
of  the  tumor  had  indented  the  pons  deeply  upon  its  side,  but 
had  not  compressed  the  pyramidal  tracts  of  the  medulla.  The 
pressure  on  the  medulla  had  been  exerted  upon  the  olivary  body 
and  restiform  body,  y\hich  were  compressed  liackward.  The  cere- 
bellum was  deeply  indented  in  its  middle  peduncle,  so  that  when 
the  tumor  was  removed  a  deep  indentation  in  the  middle  jieduncle 
of  the  cerebellum  was  visible.  The  ventricles  of  the  brain  con- 
tained a  considerable  amount  of  clear  serum,  and  were  distended 
more  in  the  posterior  horns  than  in  the  anterior,  but  this  distention 
was  not  very  marked.  The  brain  did  not  apjiear  to  l)e  very  much 
compressed,  the  convolutions  A\ere  not  markedly  softened,  and  the 
dura  was  not  very  tense.  There  were  no  changes  in  the  pia  and  no 
hemorrhages  within  or  upon  the  l)rain.  The  cerebral  hemispheres 
were  normal. 

In  reviewing  the  history  of  this  case,  which  was  throughout  its 
clinical  course  most  obscure,  and  in  which  the  only  general  diag- 
nosis was  one  of  brain  tumor  without  any  definite  localization,  it  is 
evident  that  the  pressure  upon  the  seventh  nerve  was  the  first  symp- 
tom, together  with  the  ataxia  of  the  limbs  on  the  side  of  the  tumor, 
with  a  tendencv  to  fall  in  walking;,  to  stagger,  and  to  fall  backward. 
As  the  tumor  advanced,  the  left  sixth  and  fifth  nerves  were  involved, 
but  it  is  rather  surprising,  in  consideration  of  the  fact  that  the  tumor 
involved  the  acoustic  nene,  that  there  were  no  symptoms  of  deaf- 
ness or  of  vertigo,  and  in  view  of  the  size  of  the  tumor,  it  is  quite 
surprising  that  there  were  no  symptoms  of  optic  neuritis.  The 
mental  condition  was  really  the  most  noticeable  of  all  the  symptoms 
present. 

While  mental  symptoms  occur  in  between  50  and  GO  per  cent,  of 
all  cases  of  brain  tumor,  as  shown  by  the  careful  analysis  made  by 
Schuster,®  yet  it  has  been  noticed  that  in  tumors  of  the  cereljellum 
such  mental  symptoms  are  only  present  in  about  25  per  cent,  of  the 
cases.  As  a  rule,  they  consist  of  a  progressive  stuporous  condition, 
with  dementia;  rarely  hallucinations  occur;  usually  there  is  a  con- 
dition of  progressive  inability  to  use  the  mind.  I  have  elsewhere 
pointed  out  the  frequency  of  this  symptom  in  connection  with 
tumors  of  the  corpus  callosum  and  of  the  frontal  lobes.'     But  the 

5  Psychische  Storungen  bei  Gehim  Tumoren.  Stuttgart,  1902. 

'  Amer.  Jour.  Med.  Sci.,  1895,  'Tumor  of  the  Corpus  Callosum,  with  Autopsy,"  by  Francis 
and  Starr. 

VOL.  139,  NO     4.— APRIL,    1910.  19 
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case  here  put  on  record  is  the  only  case  of  tumor  of  the  cerebeUum 
which  I  have  seen  in  which  such  mental  symptoms  appeared. 
Ballance^  states  that  the  mental  state  is  normal,  or  only  aflFected 
late,  as  a  consecutive  phenomenon.  Glasow,^  in  recording  a  case 
of  cerebellar  tumor,  has  noticed  such  mental  symptoms,  but  the 
rarity  with  which  these  symptoms  are  recorded  in  the  large  number 
of  cases  of  cerebellar  tumor  which  I  have  been  able  to  gather  con- 
vinces me  that  the  percentage  given  by  Schuster  is  excessive,  and 
than  in  not  more  than  10  per  cent,  of  cerebellar  tumors  are  mental 
symptoms  observed  in  the  early  stages.  It  is,  of  course,  true  that  in 
tlie  later  stage  of  the  disease,  when  the  ventricles  are  distended  by 
fluid  and  the  general  intracranial  pressure  is  much  increased,  under 
which  circumstances  the  patients  are  likely  to  be  blind,  a  demented 
state  may  develop,  but  as  an  early  symptom  of  tumor  of  the  cere- 
bellum, I  believe  mental  disturbances  are  most  unusual. 

In  1903  the  following  case  was  seen  at  the  clinic,  and  was  sent  to 
the  Presbyterian  Hospital  for  the  purpose  of  an  attempt  at  removal 
of  the  tumor. ^^ 

Case  IV. — Tumor  of  the  acoustic  nerve;  sudden  death.  F.  K., 
aged  seventeen  years,  when  seen  at  the  clinic,  had  all  the  symp- 
toms of  brain  tumor,  which  had  lasted  about  a  year,  developing 
gradually.  She  had  severe  headaches,  worse  in  the  morning  on 
awakening;  attacks  of  vomiting;  intense  vertigo,  and  double  choked 
disk,  which  was  gradually  impairing  her  eyesight.  She  had  also  a 
typical  cerebellar  ataxia,  staggered  in  walking,  found  it  difficult  to 
maintain  her  balance,  and  had  a  marked  tendency  to  stagger  toward 
the  right  side. 

pjxamination  showed  a  slight  weakness  of  the  left  external  rectus 
muscle,  flattening  of  the  left  side  of  the  face  without  any  actual 
paresis,  and  marked  deafness  in  the  left  ear.  While  there  was  no 
paresis  of  the  limbs  of  the  right  side,  the  reflexes  on  that  side  were 
markedlv  exaggerated.  She  had  hail  manv  attacks  of  sudden  faint- 
ness  with  vertigo  and  a  sensation  of  alarm,  which  were  interpreted 
as  vagal  attacks.  She  had  become  somewhat  dull  mentally,  but 
was  intelligent  enough  to  give  satisfactory  answers  to  all  questions, 
and  presented  no  other  symptoms  tlian  those  here  described. 

It  seemed  probable  from  these  symj)t()nis  that  the  tumor  lay  upon 
the  base  of  the  brain,  involving  the  cerebellum,  the  sixth,  se^enth, 
and  eighth  cranial  nerves,  and  with  this  diagnosis  in  view.  Dr. 
McCosh  agreed  to  o]>erate  and  attempt  to  remove  the  tumor. 
While  the  ))atient  was  being  examined  by  the  house  surgeon,  on  the 
day  prior  to  the  date  fixed  for  operation,  she  sudilenly  fell  back  in 
bed,  became  cyanotic,  and  ceased  to  breatlie.  Artificial  respiration 
was  inunediately  begun,  and  so  long  as  it  was  kej)l  up  th(>  cyanosis 

'  Some  I'oiiila  on  (he  Surgery  of  the  Hrain,  p.  2.'V2,  Maciiiillan  Co.,  1907. 
•  Archiv  f.  Psyrhiatrie,  xlv,  310,  Herliii,  "Zur  Kjisuistik  der  Gehirn  Cieschwiilste." 
'"See  Brain  Surgery,  p.  L'.'i.'?. 
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was  relieved,  her  pulse  beatiiif^  norinally  tliough  rapidly.  She  was, 
however,  completely  unconscious.  Artificial  respiration  was  kept 
up  in  this  manner  for  eight  hours,  all  possible  means  of  resuscitation 
were  tried,  but  no  natural  respiration  appeared  to  lie  possible,  and 
although  her  heart  continued  to  beat  after  respiration  was  sus- 
pended, it  seemed  impossible  to  prolong  her  life,  and  at  the  end  of 
eight  hours  she  died. 

No  autopsy  was  permitted  in  this  case,  but  recent  investigations 
have  shown  that  the  cause  of  death  in  such  cases  is  the  pressure  of 
the  tumor  above  forcing  cerebellar  tissue  downward  into  the  foramen 
magnum  and  thus  compressing  the  respiratory  centre.'^  Tt  seems 
reasonable  to  suppose  that  this  occurred  in  this  j)atient.  '^I'he  con- 
dition found  in  the  case  soon  to  be  described  (('ase  VJ)  warrants 
this  supposition. 

Bernhardt^"  called  attention  to  the  greater  fre()uency  of  sudden 
death  in  cases  of  tumor  of  the  cerebellum  than  in  tumors  elsewhere 
in  the  brain,  his  statistics  showing  the  ratio  as  24  per  cent,  to  7  per 
cent.;  and  both  Oppenheim  and  Bruns  confirm  this  observation. 
Horsley^^  recorded  3  cases  of  sudden  death  in  his  record  of 
95  cases  of  brain  tumor.  Tietze^^  reported  a  sudden  death  after 
lumbar  Duncture,  and  Gushing^''  has  called  particular  attention  to 
the  risk  of  Imnbar  puncture  in  cases  of  cerebellar  tumor,  and  has 
recorded  two  fatal  cases  and  one  case  in  which  life  was  saved  by 
prompt  operation  after  respiration  had  ceased. 

In  the  following  case  the  diagnosis  of  a  cerebellar  tumor  was 
comparatively  easy,  but  the  result  of  the  operation  was  not  favor- 
able: 

Case  V. — Glioma  of  the  cerebellum,  invading  the  pons;  oper- 
ation; death.  L.  B.,  aged  seven  years,  was  sent  to  me  by  Dr. 
Francis,  of  Montclair,  on  September  30,  1904.  Her  symptoms  had 
gradually  developed  during  two  years  prior  to  this  time,  following 
a  blow  upon  the  head  on  the  left  side  in  the  parietal  region,  where 
there  existed  a  marked  thickening  of  the  bone.  Headache,  vomit- 
ing, and  optic  neuritis  had  developed  slowly,  with  a  progressive 
diminution  of  her  mental  development,  and  after  a  year  of  these 
symptoms  ataxia  in  her  gait  was  noticed,  together  Avith  an  awk- 
wardness of  the  arms,  most  marked  upon  the  right  side.  The 
ataxia  of  gait  increased  steadily  during  the  second  year,  so  that 
when  she  was  examined  it  was  very  difficult  for  her  to  walk,  and  in 
consequence  of  the  inactivity  of  the  right  side,  there  was  a  marked 
atrophy  of  both  arm  and  leg,  considerable  weakness  in  them,  and  a 
slight  disturbance  of  sensation  felt  as  a  numbness. 

"  For  a  photograph  of  this  condition  see  Turner  and  Stewart,  Text-book  of  Nervous  Dis- 
eases, p.  236. 

'2  Beitrage  zur  Diagnostik  der  Herngeschiilste,  Berlin,  1881. 

13  Brit.  Med.  .Jour.,  August  23,  190R. 

i*  Berlin,  klin.  Wochenschr.,  May  18,  1908. 

'5  Interstate  Med.  Jour.,  September,  1909. 
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During  the  year  prior  to  tlie  date  of  examination  she  had  had  four 
attacks  of  stupor,  each  lasting  several  days.  They  were  usually 
preceded  l)y  vomiting  and  attended  by  high  temperature,  and  on 
each  occasion  the  child's  life  was  despaired  of,  as  it  was  impossible 
to  feed  her,  and  the  bladder  and  rectum  were  not  under  control. 
After  each  of  these  attacks,  however,  she  gradually  recovered  con- 
sciousness, and  seemed  a  little  lietter  after  each  attack  than  she  had 
been  before  it. 

When  examined,  she  was  found  to  have  double  choked  disks  and 
to  be  almost  completely  blind.  She  had  exophthalmos  of  the  right 
eyeball  and  paralysis  of  the  right  external  rectus  muscle.  She  had 
a  flattening  of  the  right  side  of  the  face,  a  loss  of  corneal  reflex, 
slight  anesthesia  of  the  right  side  of  the  face,  and  some  deafness  in 
the  right  ear.  She  could  not  sit  up  or  hold  her  head  up,  and  when 
held  up  it  tended  to  fall  forward.  She  had  a  very  marked  ataxia 
of  the  right  hand  and  of  the  right  leg,  some  ataxia  also  in  the  left 
hand.  Xo  a})solute  paralysis  in  any  muscle.  Xo  history  of  con- 
vulsions, of  vertigo,  of  insomnia,  of  change  of  pulse.  A  course  of 
mercury  and  iodide  of  potassium  had  been  carried  out  with  marked 
improvement  for  a  few  months,  but  was  followed  by  a  relapse. 

The  diagnosis  in  this  case  was  a  tumor  in  the  right  half  of  the 
cerebellum  on  the  liase,  compressing  the  sixth,  seventh,  and  eighth 
cranial  nerves  on  the  right  side,  and  producing  the  ataxia  of  the 
right  limbs  due  to  injury  of  the  cerebelhmi  on  the  right  side;  and 
an  operation  was  at  once  recommended.  This  operation  was  done 
by  Dr.  ^NlcCosh  on  Xovember  15,  1904,  at  the  Presbyterian  Hos- 
pital. The  occipital  bone  was  exposed  over  the  right  side,  but 
when  the  periosteum  was  stripped  back  venous  hemorrhage 
occurred  in  an  alarming  condition  from  the  bone,  which  appeared 
to  be  soft  and  porous,  and  which  was  controlled  only  by  packing 
and  pressure.  This  packing  was  removed  on  the  second  day,  but 
the  bleeding  recurred,  so  that  further  opening  of  the  skull  was  not 
deemed  possible.  At  this  time  a  tube  of  radium  was  inserted  into 
the  wound  and  left  in  for  half  an  hour,  and  following  this  each  day 
for  five  days  the  back  of  the  head  was  exposed  to  the  .r-rays  for  ten 
nninites. 

The  child  was  then  sent  home,  as  an  operation  was  thought  to 
be  impossible,  but  as  the  symptoms,  which  had  at  first  been  relieved, 
possibly  by  the  l)leeding,  recurred,  and  as  her  condition  was  very 
serious,  a  second  operation  was  undertaken  on  December  31. 

The  cerebellum  was  exposed,  and  on  this  occasion  bleeding  was 
not  severe.  Exploration  with  the  finger  and  with  a  needle  failed 
to  expose  the  tumor,  prol)ably  on  account  of  lack  of  room,  the 
exposure  having  becMi  unilateral  only.  The  wound  was  then 
enlarged  upward,  the  ti|)  of  the  o((ij)ital  lol)e  was  exposed,  a  needle 
was  introduced  iti(o  the  j)os(crior  horn  of  the  lateral  ventricle,  a 
large  amouul  of  fluid  was  evacuated  from  the  vtMitricle,  and  horse- 
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hair  drains  were  introduced  throu<2;h  the  aspirating  needle  and  the 
needle  was  withdrawn,  thus  draining  the  lateral  ventricle.  During 
the  following  three  weeks  this  drainage  was  kept  up;  at  times  as 
much  as  20  ounces  of  cerebrospinal  fluid  drained  into  the  wound. 
The  evacuation  of  the  ventricular  effusion  was  attended  by  very 
marked  relief,  the  child  became  bright  and  active  mentally,  the 
headache  disappeared,  and  the  congestion  of  the  veins  in  the  retina 
was  considerably  relieved,  although  her  sight  was  not  improved. 
At  the  end  of  that  time,  however,  the  child  died. 

The  autopsy  revealed  the  existence  of  a  sarcoma,  occupying  the 
right  lobe  of  the  cerebellum,  infiltrating  this  lobe,  and  reaching  the 
base  upon  the  right  side,  where  it  hatl  pushed  the  medulla  over 
toward  the  left  side.  A  small  projection  of  the  tumor  ran  forward 
upon  the  pons  Varolii  and  compressed  the  sixth,  seventh,  and  eighth 
nerves  at  this  point.  The  tumor  also  infiltrated  the  middle  lobe 
of  the  cerebellum,  so  that  it  lay  upon  and  compressed  the  floor  of 
the  fourth  ventricle.  It  had  no  capsule,  and  it  w^ould  have  been 
very  difficult  to  have  removed  it,  had  it  been  revealed  at  the  oper- 
ation, without  removal  of  the  hemisphere  of  the  cerebellum.  The 
ventricles  were  enormously  distended,  and  contained  455  c.c.  of 
serum. 

In  this  case,  even  had  a  larger  exposure  of  the  cerebellum  been 
made,  it  is  evident  that  the  operation  would  not  have  been  successful, 
on  account  of  the  infiltrating  character  of  the  tumor.  The  futility 
of  a*-ray  and  of  radium  treatment  in  a  glioma  is  demonstrated  by 
the  result  of  this  case. 

The  last  case  to  be  recorded  had,  however,  a  much  more  favorable 
result. 

Case  VI. — Tumor  of  the  cerebellar  'pontine  angle  successfully 
removed,  with  perfect  recovery  of  the  patient.  P'emale,  aged 
forty  years,  was  referred  to  me  in  October,  190S,  by  Dr.  Synnott,  of 
Montclair,  N.  J.,  and  Dr.  Broughton,  of  New  York,  with  a  history 
of  gradually  advancing  brain  tumor.  She  dated  her  symptoms 
from  May,  1908,  but  there  is  reason  to  believe  that  they  began 
much  farther  back  in  her  history.  Occasional  sensations  of  ver- 
tigo had  been  felt  at  intervals  since  1902.  A  severe  attack  of  pain 
in  the  left  suboccipital  region  lasting  two  weeks,  which  made  riding 
in  a  carriage  or  jolting  unbearable,  had  occurred  in  1905,  but  had 
not  recurred.  \\'Tiile  pregnant,  in  November,  1907,  she  suffered 
much  from  ringing  in  the  left  ear,  and  noises  like  the  sound  of  a  sea 
shell  or  the  escape  of  steam;  also  from  sudden  faint  feelings  in  the 
stomach.  She  miscarried  in  December,  1907,  and  then  these  symp- 
toms ceased.  From  May,  1908,  she  had  been  sufi'ering  from  head- 
aches, especially  severe  in  the  morning  on  awakening,  or  on 
awakening  from  sleep  if  she  slept  in  the  daytime,  headaches  that 
were  very  markedly  relieved  by  taking  food,  and  that  seemed  to  have 
had  no  definite  location,  but  to  have  been  felt  all  over  the  head, 
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sometimes  in  front,  sometimes  at  the  back,  and  in  the  eyes.  During 
the  summer  this  headache  was  attendefl  by  a  certain  amount  of 
deafness  in  the  left  ear  and  a  sHght  flattening  of  the  left  side  of  the 
face,  and  with  weakness  of  the  orl)icularis  palpebrarum,  so  that  in 
the  act  of  winking  it  was  noticed  that  she  winked  less  forcibly  with 
the  left  eye.  During  the  summer  considerable  awkwardness  of  gait 
gradually  developed,  with  a  marked  tendency  to  stagger  in  walking, 
and  a  feeling  of  falling,  and  by  October  this  cerebellar  staggering 
was  very  marked,  so  that  she  had  to  be  supported  in  walking. 
During  August  she  began  to  notice  some  disturbance  of  her  eye- 
sight, and  it  was  this  that  led,  in  October,  to  her  consulting  Dr. 
Broughton,  who  discovered  a  double  optic  neuritis,  a  marked 
lateral  nystagmus  on  motion  to  both  sides,  and  a  very  marked 
prominence  of  both  her  eyeballs,  with  tendency  of  the  eyeballs  to 
diverge  at  rest.  She  had  at  that  time  no  hemianesthesia  and  no 
paresis  of  the  limbs,  but  the  knee-jerks  were  markedly  exaggerated. 
The  diagnosis  was  made  of  a  tumor  in  the  auditorv  region  on  the 
base,  and  the  suggestion  was  made  that  she  be  treated  with  mercury 
and  iodide  of  potassium,  although  there  was  no  history  of  specific 
disease.  Improvement  in  the  symptoms  began  soon  after  this 
treatment  was  commenced,  and  for  two  months,  November  and 
December,  she  was  practically  free  from  her  headache  and  her 
deafness  was  less  marked,  and  her  eyesight  did  not  grow  worse. 
In  January,  however,  she  began  to  suffer  again  from  the  same 
symptoms,  gradually  grew  worse  during  February,  and  when  I  saw 
her  on  March  27,  1909,  all  her  symptoms  were  more  pronounced 
than  at  the  first  examination.  Her  headaches  were  very  intense, 
so  much  so  as  to  incapacitate  her  from  all  effort.  They  were 
Worse  at  night  and  very  much  worse  on  awaking  from  sleep.  She 
had  vomited  occasionally  wdien  the  headache  was  very  intense. 
They  were  still  relieved  by  taking  food,  and  she  appeared  to  have 
an  abnormal  appetite,  for  she  had  gotten  into  the  habit  of  taking 
food  every  two  hours,  which  she  seemed  to  digest  well.  But  in 
spite  of  this,  she  had  lost  weight,  she  looked  thin,  and  had  the 
appearance  of  a  person  who  was  ill  and  in  suffering.  Her  optic 
disks  were  much  more  swollen  than  they  had  been  in  October,  her 
vision  was  reduced  to  -f^  in  each  eye,  and  there  was  a  marked 
dimiiuition  of  the  visual  field  for  colors.  A'ertigo  was  a  constant 
symptom,  but  it  did  not  ap{)ear  to  be  a  vertigo  in  any  particular 
direction.  The  deafness  in  the  left  ear  had  increased  so  that  a 
watch  was  no  longer  heard  at  the  ear,  and  bone  conductioii  was 
markedly  diminished  to  the  tuning-fork.  Nystagmus  was  very 
evident  on  any  motion  of  the  vyvs,  but  was  distinctly  worse  when 
the  eyes  were  turned  to  the  left.  Deviation  of  th(>  eyes  outward 
was  still  noticed,  and  a  very  mnrk(>d  «>\<)|>lulialnios.  a  little  more 
marked  in  the  left  eye  than  in  (he  light.  The  wt^akness  of  (he  left 
.side  of  the  face  was  pronounced,  winking  being  imperfect,  and  a 
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forcible  closure  of  the  left  eye  being  impossible.  Her  knee-jerks 
were  both  exaggerated  equally.  She  had  begun  to  have  some 
tingling  and  numbness  in  the  left  leg.  In  walking,  she  staggered 
more  than  she  had  before,  and  her  staggering  was  now  distinctly 
toward  the  right  side.  This  was  not  due  to  any  weakness  of  the 
right  leg,  which,  on  being  tested,  was  found  to  be  as  strong  as  the 
other.  She  felt  as  if  she  were  falling  toward  the  right  side  when 
standing,  and  she  swayed  more  toward  the  right  side  with  her  eyes 
closed. 


Left 


Fig.  2. — The  visual  fields  prior  to  operation,  showing  contraction  of  the  color  fields,  and 
interlacing  of  blue  and  red  fields,  with  marked  inversion  of  the  fields.  (Dr.  Bordley.) 
( red;   — . — . — . —  blue.) 


The  failure  of  the  constitutional  treatment  to  have  any  effect  in 
relieving  her  permanently  led  me  to  advise  an  operation,  and 
knowing  the  success  which  Dr.  Harvey  Gushing,  of  Johns  Hopkins, 
Baltimore,  had  had  in  such  cases,  I  suggested  that  she  go  to  him 
for  operation.  After  some  delay  this  was  agreed  upon,  and  she 
went  to  Baltimore  on  IMay  14. 

Examination  in  Baltimore  at  that  time  confirmed  the  existence 
of  the  symptoms  here  recorded,  and,  in  addition,  very  careful  peri- 
metric measurements  of  the  visual  fields  were  made,  which  are 
here  given.  These  showed  a  dimiiuition  of  the  visual  fields  of  color, 
with  an  interlacing  of  the  red  and  blue  fields,  as  shown  in  the  dia- 
gram, a  condition  which  Drs.  Bortlley  and  Cushing  have  pointetl 
out  as  a  valuable  symptom  of  brain  tumor.  The  swelling  of  the 
optic  disks  was  5  D.  At  that  time,  before  the  operation,  she  was 
also  suffering  from  numbness  in  the  le<i:,  arm,  and  face  on  the  left 
side.  She  had  a  great  deal  of  ringing  in  her  left  ear,  associated  witli 
the  deafness;  she  had  marked  double  vision;  she  had  a  .sensation 
of  falling,  especially  toward  the  right  side,  and  it  was  found  that  on 
lying  on  her  back  or  on  either  side  in  bed,  or  on  changing  her  posi- 
tion in  bed,  the  sensation  of  vertigo  was  very  markedly  increased. 
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She  could  not  lie  at  all  on  her  left  side.  It  was  also  discovered  that 
in  rapid  motions  of  the  hands  some  awkwardness  was  apparent  in 
the  left  hand.  This  did  not  amount  to  any  disability,  as  she  could 
feed  herself  and  fix  her  hair  perfectly,  but  on  simultaneous  rapid 
motions  of  the  fingers  and  wrist  it  was  evident  that  the  left  hand 
presented  a  certain  degree  of  incoordination.  The  staggering 
toward  the  right  was  particularly  noticed.  In  obtaining  her  history 
Dr.  Gushing  elicited  the  fact  that  for  a  number  of  years  she  had 
been  somewhat  unsteady  on  her  feet  in  certain  movements.  Thus, 
as  far  back  as  1900  she  had  noticed  in  playing  golf  that  she  felt  very 
unsteady  when  addressing  the  ball  in  sending  it  off,  and  that  it  had 
become  practically  impossible  for  her,  in  1905-06  to  play  golf  with 
her  accustomed  facility,  because  of  the  difficulty  in  maintaining  her 
balance  and  hitting  the  ball  accurately,  so  that  in  1906  she  had 
given  up  playing  golf  entirely. 

It  seems  probal)le,  therefore,  that  the  symptoms  had  begun  with 
a  slight  degree  of  imperfect  balance  eight  years  l)efore  the  occurrence 
of  the  headache,  which  was  considered  the  first  symptom  of  the 
tumor,  a  fact  which  indicates  that  in  all  cases  of  brain  tumor  it  is 
wise  to  ascertain  whether  little  unusual  manifestations  of  activity, 
sensation,  speech,  or  conduct  may  not  have  preceded  the  active 
development  of  the  symptoms  by  some  years. 

Another  symptom  elicited  by  Dr.  Gushing  was  the  occurrence 
occasionally  during  the  two  years  prior  to  the  development  of  the 
headache  of  peculiar  attacks,  known  as  vagal  attacks — a  sudden 
sensation  of  alarm  and  faintness  without  an  actual  faint,  attended 
by  palpitation  of  the  heart  and  probably  by  a  very  rapid  pulse — 
an  indication  of  irritation  of  the  vagus  nerve  or  nucleus  from  pressure 
of  the  medulla.  The  patient  had  not  thought  it  worth  while  to 
mention  these  symptoms,  but  when  fjuestioned,  had  a  distinct 
remembrance  of  having  had  numerous  such  attacks  for  two  years. 

Dr.  Gushing  concurred  in  the  diagnosis  of  a  tumor  in  the  cere- 
bellar pontine  angle,  and  on  May  20  performed  a  successful 
operation. 

The  patient  was  laid  upon  the  ta)>Ie,  face  downward,  tiie  body 
being  supported  by  pads  beneath  the  shoulders,  which  were  adjusteil 
before  the  anesthetic  was  given,  and  the  head  was  supported  by  a 
special  crutch  adjusted  to  the  forehead,  not  attached  to  the  table, 
and  after  she  was  comfortably  arranged  the  aTiesthetic  was  admin- 
istered by  a  physician  sitting  beiieath  tlie  tal)lc.  A  bow-shaped 
incision  was  made  across  the  occiput  and  extended  over  on  both 
sides  to  the  ear,  antl  a  vertical  incision  in  the  median  line  was  made 
downward  from  the  middle  of  this  bow-shaped  cut.  In  this  way 
two  triangular  flaps  were  made  downward  and  outward,  as  indi- 
cated ill  Fig.  -i.  When  the  <)ccij)ital  l)one  in  its  entire  surface  had 
been  expo.sed,  small  trephining  openings  were  made  on  each  side, 
and  the  opening  was  then  enlarged  by  rongeur  forceps  until  all  of 
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the  central  part  of  the  occiphal  bone  had  been  removed.  The 
median  ridge  between  these  two  openings  was  then  rongenred  away 
and  the  bone  was  taken  away  down  to  the  foramen  magnum.  The 
posterior  third  of  the  bone  forming  the  foramen  magnum  was  also 
removed,  it  being  evident  that  the  brain  within  the  dura  was  pressing 
downward  into  this  foramen.  When  the  occipital  bone  was  thus 
entirely  taken  away  and  the  foramen  had  been  opened,  it  was 
evident  that  the  intracranial  pressure  had  abnormally  increased, 
as  the  dura  bulged  markedly  from  the  opening  made,  and  when 
the  dura  was  opened  the  compression  of  the  cerebellar  tissue  beneath 


i 


Fig.  3. — Showing  field  of  operation  eighteen  days  after  it, 

it  was  manifest  not  only  by  the  bulging,  but  by  the  existence  of  a 
marked  ridge  upon  the  cerebellar  tissue,  showing  the  pressure  that 
had  been  exerted  along  the  edge  of  the  foramen  magnum,  and  the 
cerebellar  tissue  had  evidently  been  forced  downward  into  the 
foramen  at  least  three-c|uarters  of  an  inch  below  its  upper  level. 
This  appearance  of  the  cerebellum,  having  been  forced  downward 
into  the  spinal  canal,  confirms  the  statement  made  of  the  existence 
of  such  pressure,  and  of  the  possibility  of  such  pressure  producing 
sudden  death  by  compression  of  the  medulla.  It  is  undoubtedly 
a  fact  that  this  patient  would  have  died  suddenly  had  this  operation 
not  been  performed,  and  it  is  hardly  conceivable  that  such  a  fatal 
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termination  could  have  been  postponed  very  long  in  consideration 
of  the  enormous  amount  of  pressure  evident  from  the  cerebellum. 

When  the  margin  of  the  cerebellinii  was  lifted  and  the  pia  was 
incised,  a  large  amount  of  fluid  escaped,  and  then  the  cerebellum 
fell  back  into  its  normal  position. 

By  careful  manipulation  and  raising  the  cerebellar  hemisphere 
upon  the  left  side  and  pushing  the  entire  organ  over  to  the  right  side, 
access,  little  bv  little,  was  obtained  to  the  deeper  structures.  The 
difficulty  experienced  in  previous  operations  (Cases  I  and  II)  of 
obtaining  access  to  the  base  of  the  brain  was  obviated  in  this  case 


Fig.  4. — Sketch  of  operation  by  Dr.  Harvey  Cusliiiig.      The  arrow  points  to  the  level  of  the 
fyramen  magnum  showing  the  foramina!  lierniation  of  the  cerebellum. 


by  the  possibility  of  displacing  the  cerebellum  over  to  the  right  side, 
because  of  the  removal  of  the  right  half  of  the  occipital  bone.  Had 
but  one-half  of  the  occipital  bone  been  removed,  it  would  have 
been  impossible  to  have  exposed  the  deeper  structures  or  to  have 
reached  the  tumor.  \Mien  the  cerebellum  was  elevated  sufficiently 
a  white,  hard  mass  was  discovered  l)y  the  finger  and  soon  came  into 
view,  the  wound  being  illuminated  by  a  powerful  electric  lamp 
attached  to  the  operator's  head  (Fig.  4).  This  tumor  was  evidently 
encapsulated,  was  not  attached  to  the  surrounding  structures 
excepting  by  a  small  pedicle  at  its  ba.se;  by  careful  manipulation 
with  the  finger  and  a  spoon  it  was  enucleated,  its  pedicle  severetl, 
and  it  was  removed  with  a  very  little  hemorrhage.  Such  hemor- 
rhage as  there  was,  was  arrested  by  packing  with  cotton  wet  with 
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adrenalin  solution.  The  removal  of  the  tumor  enabled  the  operator 
to  have  space  enough  to  return  the  cerebellar  tissue  easily  within 
the  dura.  The  cavity  left  by  removal  of  the  tumor  was  filled 
by  a  sterile  salt  solution.  There  had  been  no  laceration  of  the 
cerebellum  attendant  upon  the  operation.  The  dura  was  closed, 
the  scalp  sewed  with  silk  sutures,  and  although  the  operation  had 
occupied  more  than  two  hours,  the  patient  had  no  perceptible  shock, 
and  on  recovering  from  the  anesthetic,  was  found  to  be  very  com- 
fortable. She  made  a  steady  progress  to  recovery.  Fig.  3  shows 
the  condition  of  the  scalp  at  the  site  of  the  wound  eighteen  days 
after  operation. 


Fig.  5. — Visual  fields  one  month  after  operation:  very  slight  inversion  persists;  the  blue 
field  is  generally  larger  than  the  red.      (Dr.  Bordley.) 


Careful  examination  on  June  IS,  one  month  after  the  operation, 
by  Dr.  Gushing,  elicited  the  following  facts:  There  was  no  sign  of 
headache;  there  was  a  complete  disappearance  of  numbness  in  the 
leg,  arm,  and  face;  there  was  no  ringing  in  the  ear;  there  was  a 
marked  subjective  improvement  in  vision,  and  the  visual  fields 
showed  a  regaining  of  the  normal  contour,  both  for  white  and  for 
color,  a  marked  enlargement  of  the  visual  field  for  color  being 
evident.  The  disks  were  reduced  to  1.5  1).  She  was  al)Ie  to  walk 
more  steadily  than  for  many  months,  but  still  felt  a  certain  uncer- 
tainty in  her  gait,  but  had  no  tendency  to  stagger  to  one  side.  Her 
old  discomforts  associated  with  achange  of  position  had  disappeared. 
She  was  now  able  to  lie  on  iier  back  or  on  either  side  in  l)ed.  She  had 
no  longer  any  sensation  of  falling;  the  dinn'nished  acuity  of  hearing 
in  the  left  ear  to  air  conduction  had  practically  gone,  although  there 
was  a  slight  deafness  still  to  bone  conduction;  the  awkwardness  in 
the  left  hand  had  disappeared.  The  only  remaining  evidence  of 
the  old  lesion  was  the  nystagmus  of  the  eyes  and  the  increased  knee- 
jerks. 
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The  appearance  of  the  tumor  is  shown  in  Fig.  6,  together  with 
measurements  in  centimeters.  The  size  of  the  tumor  is  2.5  cm.  in 
two  of  its  diameters,  and  2  cm.  in  the  third  diameter.  It  is  a  hard, 
white,  encapsulated  tumor,  presenting  the  appearance  of  a  fibroma, 
and  was  found  to  be,  on  microscopic  examination,  a  pure  endo- 
thehoma. 

The  examination  of  this  patient,  on  February  5,  1910,  shows 
a  state  of  almost  perfect  health.  She  has  no  choked  disks,  the 
retinae  appear  to  be  normal,  her  visual  field  is  perfect  for  light  and 
for  color,  and  there  is  no  congestion  of  the  veins  of  the  retina. 
She  walks  perfectly  well,  without  any  tendency  to  stagger,  and  has 
no  vertigo.  She  has  had  no  headaches  during  the  summer.  She 
has  no  anesthesia  or  weakness  of  any  part  of  the  face  or  body. 
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Fig.  6. — Endothelioma  of  acoustic  nerve  (centimeter  measure) 


She  has  nystagmus  on  lateral  motion  of  both  eyes,  a  slight  deafness 
to  the  tuning-fork  and  to  air  conduction  in  the  left  ear,  and  exag- 
geration of  both  knee-jerks,  l)ut  no  ankle  clonus,  and  she  feels 
perfectly  well.  She  goes  about  New  York  alone,  her  hair  has 
grown  naturally  over  the  wound,  and  there  is  no  tenderness  of  the 
scalp.  The  marked  exophthalmos  which  was  present  has  gradually 
subsided,  so  tliat  there  is  no  trace  of  it  at  present,  and  her  winking 
is  symmetrical  on  both  sides. 

The  interest  of  this  case  lies,  first,  in  the  possibility  of  an  accurate 
localization  of  the  tumor,  as  shown  by  the  analysis  of  the  symptoms; 
second,  in  the  ])ossibib'ty  of  successful  removal  when  a  sufhcient 
field  of  operation  is  obtained  by  an  extensive  removal  of  bone;  and 
third,  in  the  fact  that  when  such  a  tumor,  lying  upon  the  brain 
without  destroying  the  brain  tissut>,  is  removed,  a  complete  recovery 
of  function  in  the  brain  tissue  previously  compressed  is  quite  possible. 
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Operations  for  Tumors  of  the  Cerebellum  and  Acoustic 
Nerve.  In  the  early  days  of  cerebral  surgery  the  results  of  cere- 
l)ellar  operations  were  so  unfavorable  as  to  make  surgeons  unwilling 
to  undertake  this  operation,  but  as  greater  care  and  skill  were 
developed,  and  tlie  techni<|ue  was  improved,  successful  cases  were 
more  frequently  recorded,  so  that,  year  by  year,  the  percentage  of 
recoveries  increased.  In  1905  Frazier  was  able  to  collect  the 
records  of  110  cases  of  cerebellar  tumor  in  which  an  operation  had 
been  undertaken.  In  52  cases  the  tumor  had  been  found  at  the 
operation;  in  34  cases  it  had  been  removed  successfully,  and  in  17 
cases  recovery  from  the  operation  and  from  many  of  the  symptoms 
which  had  been  present  prior  to  the  operation  had  occurred.  I 
have  been  able  to  collect  from  the  literature  between  January  1, 
1905,  and  January  1,  1910,  128  cases  in  which  an  operation  had 
been  undertaken,  in  which  the  tumor  has  been  found  and  in  which 
it  has  been  removed  (the  tables  of  these  cases  are  appended).  I 
have  not  included  in  these  tables  cases  in  which  an  operation  has 
been  undertaken  but  in  which  no  tumor  was  found,  although  there 
are  nearly  50  such  cases  of  failure  recorded  in  the  literature  in  the 
last  five  years.     The  analysis  of  these  tables  shows: 

Cases. 

Tumors  of  the  (^erel)elluni  removed,  with  recovery  of  patient 76 

Tumors  of  the  cerebellum  removed,  with  death  of  patient 52 

(\)nstructing  a  talkie  from  the  combination  of  statistics  of  Frazier 
and  my.self  up  to  January  1,  1910: 

Cases. 

Total  number  of  operations  for  cerebellar  tiunor 294 

Tumors  found  and  removed 162 

Recovery  of  the  patient  from  operation  and  from  symptoms 69 

By  the  term  recovery  it  is  intended  to  imply  not  merely  survival  of 
the  patient  after  the  operation  for  a  few  days,  but  reHef  from  the 
.symptoms  present  in  greater  or  less  degree  for  a  period  exceeding 
three  months.  It  is  true  that  some  of  these  patients  remain  with 
imperfect  sight  or  hearing,  and  that  some  have  remained  somewhat 
ataxic  in  their  gait,  or  with  {)artial  paralysis  of  .some  one  of  the 
cranial  nerves.  On  the  other  hand,  a  number  have  been  reported 
as  completely  recovered  after  several  months,  or  even  years,  one 
case  of  Ballance  having  survived  the  operation  already  twelve  years 
when  the  report  was  made.'"  In  the  case  described  in  this  article 
I  .see  every  rea.son  to  believe  that  the  patient  is  permanently  well, 
as  she  shows  few,  if  any,  symptoms  at  the  end  of  ten  months. 

Such  results  certainly  justify  the  operation,  and  make  it  evident 
that,  as  experience  grows  and  technique  is  perfected,   the  many 

"  Ballance,  Some  Points  on  the  Surgery  of  the  Brain,  p.  281. 
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dangers  of  the  operation  will  be  overcome,  the  operation  will  be 
undertaken  earlier,  and  the  percentage  of  recoveries  will  steadily 
increase. 

The  Method  of  Operation.  A  study  of  the  various  methods  rec- 
ommended by  Horsley,  Ballance,  Borchardt,  Krause,  Biro,  Frazier, 
and  Gushing  has  convinced  me  of  several  important  facts: 

1.  The  necessity  of  a  large  exposure  of  the  cerebellum  by  a 
bilateral  operation,  exposing  and  removing  the  entire  occipital  bone. 
Such  an  operation  is  long  and  difficult,  the  hemorrhage  from  the 
soft  tissues  and  muscles  of  the  neck  is  liable  to  be  excessive,  and  in 
many  instances  an  exposure  of  the  occipital  bone  reveals  foramina 
in  that  bone  traversed  by  veins,  giving  the  bone  a  cribiform  appear- 
ance, which  give  rise  to  very  severe  hemorrhage.  Thus,  in  a  case 
of  cerebellar  tumor  operated  upon  for  me  l)v  Dr.  ]\IcCosh,  in  1900,^' 
it  was  absolutely  necessary  to  stop  the  operation  on  the  exposure  of 
the  occipital  bone,  to  plug  the  sinuses  which  were  open  with  wax  and 
with  ivory  points,  and  to  give  up  any  idea  of  further  procedure, 
arresting  the  hemorrhage  by  bandages,  the  removal  of  which  on  the 
second  day  was  followed  by  such  a  considerable  degree  of  hemor- 
rhage that  any  further  attempt  at  removal  of  the  bone  was  aban- 
doned. The  blood  flowed  through  the  foramina  in  the  occipital 
bone  in  continuous  stream,  as  if  from  a  sinus,  and  the  bone,  which 
had  been  probably  somewhat  thinned  by  the  pressure  of  the  tumor 
within,  bled  freely  wherever  it  was  touched  with  an  instrument. 
Others  have  found  the  same  difficulty,  but  in  cases  of  hemorrhage 
it  is  sometimes  possible  to  arrest  the  hemorrhage  by  insertion  of 
Horsley 's  wax  into  the  bleeding  foramina,  or  by  plugging  small 
openings  with  bone  points  or  with  wooden  plugs. 

2.  A  bilateral  operation,  removing  the  bone  from  both  sides  of 
the  cerebellum,  and  then  removing  carefully  the  intermediate  ridge 
of  bone  lying  vertically  between  the  two  halves  of  the  cerebellum 
over  the  occipital  sinus,  is  necessary  in  order  to  give  proper  space 
for  the  displacement  of  the  cerebellum  to  one  side  or  the  other 
during  the  operation,  so  that  access  may  be  had  to  the  deeper  parts 
in  cases  in  which  the  tumor  lies  in  the  pontine  angle.  When 
only  one  side  of  the  occipital  bone  is  removed,  the  space  opened 
is  rarely  more  than  two  inches  in  diameter.  Through  this  opening 
the  cerebellum  bulges  greatly  when  there  is  a  tumor  within  it  or 
beneath  it,  and  thus  the  cerebellar  tissue  stands  in  the  way  of  any 
access  to  the  deeper  parts.  In  one  case  operated  upon  by  Dr. 
^rcCosh,'^  under  these  circumstances,  about  one-half  of  the  cere- 
bellar hemisphere  was  sliced  away  and  removed,  nuich  of  it  having 
become  bruised  and  lacerated  through  bulging  outward  and  by 
the  necessary  manipulations.     This  loss  of  cerebellum  did  not  appear 

'^  This  case  is  not  iiirhuled  in  those  alreaily  cited     Ciwe  V  in  my  table. 
'*  This  case  is  not  included  in  the  cases  here  cited.     Case  VII. 
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to  have  any  ill  effects  subsequently  upon  the  patient.  Horsley  has 
recorded  a  similar  case/^  in  which  a  consideralile  part  of  the  cere- 
bellar hemisphere  was  destroyed  in  an  operation  without  any  ill 
effects.  Hartley'"  also  records  a  case  in  which  a  half  of  the  cerebellar 
lobe  was  removed  in  an  operation  for  the  removal  of  a  cerebellar 
tumor,  where  no  tumor  was  found,  but  a  decompression  only  was 
accomplished,  in  which  case  the  patient  recovered  perfectly,  and 
was  well  three  years  later,  without  any  symptoms  referable  to  a  loss 
of  one-half  of  the  cerebellar  lobe.  AVhile  it  appears,  therefore,  that 
a  destruction  of  cerebellar  tissue  may  be  survived  without  any  per- 
manent ill  effects,  even  to  the  extent  of  one-half  of  a  cerebellar 
hemisphere,  yet  such  a  destruction  of  the  cerebellum  may  be  avoided 
by  a  bilateral  exposure. 

3.  One  of  the  dantj;ers  attendant  u}K)n  this  oj)eration,  and  one 
which  has  led  to  sudden  death  during  or  innnediately  after  the 
operation,  is  traction  upon  or  pressure  upon  the  vital  centres 
in  the  medulla  oblongata  during  the  operation.  If  plenty  of 
space  is  ol)tained  for  the  displacement  of  the  cerebellum  to  the 
side  away  from  the  tumor,  by  a  large  exposiu'e,  such  pressure 
and  traction  may  be  avoided.  It  seems,  therefore,  incumbent  uj)on 
the  operators  to  expose  the  entire  cerebellum  before  attempting 
to  extract  the  tumor. 

4.  Inasmuch  as  this  exposure  is  a  difficult  matter,  involving 
considerable  hemorrhage  and  taking  a  long  time,  it  seems  advis- 
able that  this  operation  should  be  completed  and  the  removal  of 
the  tumor  attempted  at  a  second  operation,  to  be  done  from  five 
to  ten  days  after  the  first.  In  this  way  shock,  which  is  the 
second  chief  danger  in  these  oj)erations,  may  be  avoided.  Further- 
more, the  removal  of  the  occipital  bone  relieves  the  intracranial 
pressure  at  once,  and  in  some  cases  in  which  the  tumor  subsequently 
was  not  found,  this  decompression  in  itself  has  been  sufficient  to 
cause  great  improvement  in  the  symptoms.  Thus,  I  desire  to 
put  on  record  here  the  history  of  a  case  of  a  young  man  sent  to 
us  from  Charleston,  S.  C,  the  son  of  a  physician,  who  was  oper- 
ated upon  by  Dr.  McCosh,  in  the  Presbyterian  Hospital,  in  1902. 

Case  VII. — Probable  cerebellar  tumor;  decompression;  recov- 
ery. This  young  man  presented  all  the  general  symptoms  of 
tumor — headache,  vertigo,  vomiting,  and  optic  neuritis — together 
with  marked  cerebellar  ataxia  and  tendency  to  stagger  backward, 
but  without  any  symptoms  referable  to  the  cranial  nerves  or  to  the 
tracts  passing  through  the  pons  and  medulla.  The  tumor  was, 
therefore,  thought  to  V)e  in  the  middle  lobe  of  the  cerel)ellum  and 
lieneath  the  tentorium,  and  not  near  the  base. 

In  this  case  both  halves  of  the  cerebellum  were  exposed  by  a 
free  removal  of  the  occipital  bone,  but  no  tumor  was  to  be  found 

'»  Brit.  Med.  Jour.,  August  23,  1906.  ="  Annals  of  Surgery,  xlv,  518. 
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after  careful  exploration  with  the  finger  and  with  an  aspirating 
needle  in  all  directions.  The  operation,  which  was  followed 
by  immediate  surgical  '  recovery,  was  succeeded  by  a  general 
progressive  improvement,  the  choked  disk  gradually  subsiding, 
though  the  sight  did  not  improve  materially,  as  permanent  damage 
had  been  done  to  the  optic  nerves,  but  his  headache,  vomiting, 
and  vertigo  were  relieved,  his  ataxia  disappeared,  and  he  went 
home  at  the  end  of  two  months  fairly  well,  and  has  been  heard  of 
at  intervals  since,  having  been  apparently  entirely  relieved  from  his 
symptoms,  excepting  for  a  moderate  degree  of  blindness.  The  last 
report  was  four  years  after  the  operation. 

Similar  cases  have  been  recorded  by  Gushing-^  and  by  other 
operators,  and  in  Frazier's  statistics  13  per  cent,  of  the  patients  were 
improved  by  the  operation,  even  when  the  tumor  was  not  removed. 
The  relief  of  pressure,  therefore,  at  the  first  operation,  is  likely  to 
improve  rather  than  to  hurt  the  patient. 

5.  In  the  second  operation,  or  the  second  stage  of  the  operation, 
the  first  step  is  to  prevent  hemorrhage  from  the  occipital  sinuses,  by 
tying  them  with  an  aneurism  needle  and  double  suture  l)efore  the 
dura  is  divided.  Then  a  transverse  incision,  curved  upward,  is  to 
be  carried  from  one  side  across  to  the  other,  allowing  the  dura  to  be 
reflected  downward,  so  as  to  give  a  thorough  exposure  of  the  cere- 
bellum. It  is  most  important  that  in  the  removal  of  the  occipital 
bone  the  posterior  edge  of  the  foramen  magnum  should  also  be 
removed.  In  a  large  number  of  the  cases  of  cerebellar  tumor  a 
portion  of  the  cerebellum  is  wedged  down  into  the  spinal  canal.  If 
the  posterior  portion  of  the  foramen  is  removed,  the  cerebellum  can 
easily  be  loosened  and  turned  upward  without  undue  traction. 
When  the  dura  is  divided  the  cerebellum  may  be  lifted  upon  the 
spatula,  and  exploration  of  the  cerebellar  pontine  angle  may  thus 
l)e  made.  In  this  procedure  the  cerebellum  has  to  be  pushed  over 
to  the  opposite  side,  and  anyone  who  has  watched  this  operation 
will  realize  at  once  this  procedure,  which  is  essential  to  the  discovery 
and  removal  of  a  deep  tumor,  is  practically  impossible  unless  both 
lobes  of  the  cerebellum  are  exposed  and  plenty  of  free  space  for  the 
dislocation  of  the  cerebellar  hemisphere  toward  the  middle  line  is 
allowed  for.  In  the  case  here  recorded,  which  was  operated  upon 
by  Dr.  Gushing,  unless  this  procedure  had  been  feasible,  it  would 
have  been  practically  impossible  to  get  access  to  the  deej)  tumor, 
which  lay  at  least  three  inches  below  the  surface  of  the  dura. 

().  A  study  of  the  records  of  cases  operated  uj>on  and  here  cited  has 
shown  that  in  many  cases  laceration  of  the  acoustic  or  facial  nerve 
has  occurred  during  the  removal  of  the  tumor,  aiid  more  fre(|uently 
still,   laceration   of  deej)-lying  l)lo()dves.sels   has   been  attended   by 

-'  SurRery,  Gynecology,  and  Ob-stctrics,  lOOti.      I'his  was  a  i-ase  tii-sf  seen  by  me,  in  which  I 
recommended  the  operation. 
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hemorrhage,  not  only  difficult  to  control  at  the  time,  but  subse- 
quently leading  to  a  fatal  termination.  Such  hemorrhage  can  only 
be  avoided  by  great  care  in  the  extraction  of  the  tumor,  by  tying  such 
vessels  as  are  seen  to  pass  into  its  space  prior  to  its  removal,  and  by 
a  free  access  to  the  cavity  after  the  tumor  has  been  removed,  so  as 
to  allow  for  tying  any  vessels  that  are  still  actively  bleeding.  If 
hemorrhage  is  entirely  arrested  at  the  completion  of  the  operation, 
and  no  oozing  occurs  into  the  cavity  left  by  the  removal  of  the  tumor, 
it  is  perfectly  safe  to  close  up  the  wound  completely  without  drainage. 
This  was  done  in  the  operation  by  Dr.  Cushing,  here  described, 
with  a  consequent  primary  imion  of  all  the  sutures  in  the  scalp, 
with,  practically,  recovery  from  the  operation  on  the  twelfth  day. 

There  appears  to  be  no  reason  why  the  occipital  })one  should  not 
be  entirely  removed  from  a  patient.  An  osteoplastic  flap  is  ex- 
tremely inconvenient  and  practically  impossible  to  make  in  this 
region  of  the  skull,  especially  if  the  posterior  portion  of  the  foramen 
magnum  is  to  be  removed.  The  thickness  of  the  muscle  and  fascia 
at  the  back  of  the  neck  is  such  that  it  gives  adequate  support  to  the 
brain,  and  the  absence  of  the  occipital  bone  consecjuently  leads  to 
no  discomfort.  In  the  patient  whose  history  is  here  recorded,  and 
who  is  now  practically  well,  there  has  not  been  any  pressure  upon 
the  scalp,  there  is  no  pulsation  to  be  felt  through  the  scalp,  there  is 
no  weakness  in  the  muscles  moving  the  head,  the  hair  has  grown 
as  thickly  as  ever,  and  in  itself  acts  as  a  protector,  and  the  patient 
suflFers  no  inconvenience  from  the  loss  of  her  occipital  bone. 

The  Pathology  of  Tumors  of  the  Acoustic  Nerve.  The 
study  of  the  nature  of  the  tumors  foiuid  and  removed  has  an  impor- 
tant bearing  upon  the  prognosis  in  operations  for  brain  tumor.  A 
recent  study  of  the  pathology  of  acoustic  tumors  by  F.  Henschen^^ 
has  shown  that  of  145  such  tumors  examined,  133  were  solitary  and 
12  were  multiple. 

As  regards  the  solitary  tumors,  it  is  interesting  to  note  that  a 
large  majority  were  fibromas  or  fibrosarcomas,  or  cysts,  encap- 
sulated, non-adherent,  and,  from  the  standpoint  of  the  pathologist, 
removable  surgically.  It  is,  therefore,  evident  that  the  danger  of 
relapse  after  an  operation  for  an  acoustic  tumor  is  far  less  than  in 
cases  of  tumors  elsewhere.  Henschen  calls  attention  to  the  fact 
that  the  acoustic  nerve  is  the  only  cranial  nerve  frequently  affected 
by  a  tumor.  He  brings  this  fact  into  relation  with  the  observation 
that  in  embryonal  growth  the  bone  tissue  which  surrounds  the 
acoustic  nerve  is  formed  later  than  that  about  the  other  cranial 
nerves,  at  their  exit,  and  hence  that  embryonal  connective  tissue 
persists  around  this  nerve  later  than  elsewhere.  He  shows  that 
tumors  of  this  nerve  usually  (in  8  cases  out  of  0  examined  by  him) 
have   a   small   pedicle   entecing   the   acoustic   foramen   or   internal 

22  Hygeia  Festbund,  1909,  No.  14. 
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auditory  meatus,  the  nature  of  which  is  fibrous,  and  he  suggests 
that  it  is  the  prohferation  of  this  fibrous  embryonal  connective 
tissue  which  gives  rise  to  the  tumor.  In  83  of  the  145  cases  ex- 
amined by  him  such  fibrous  tissue  was  found  in  the  tumor. 

As  regards  muUiple  tumors  of  the  acoustic  nerve,  these  have  been 
observed  not  only  by  Henschen,  but  by  many  others. 

Henneberg  and  Koch"^  made  a  large  collection  of  tumors  involv- 
ing the  cranial  nerves,  especially  the  nerves  in  the  cerebellar  pontine 
angle,  occurring  as  part  of  a  general  neurofilDromatosis.  They 
showed  that  tumors  of  this  angle  may  be  multiple,  occurring  in 
some  cases  on  both  sides,  and  Umber'^  records  a  similar  case. 
Funkenstein'^  also  records  a  case  of  bilateral  tumors  in  the  pontine 
angle  which  were  found  at  an  operation;  both  tumors  were  removed, 
and  the  patient  died  with  respiratory  paralysis  soon  after  the  oper- 
ation. He  reports  at  the  same  time  four  other  cases,  with  autopsy, 
in  which  no  operation  was  attempted.  Sachs-**  has  reported  a  case  of 
multiple  tumors  in  the  pontine  angle. 

The  possibility  of  such  multiple  tumors  has  always  to  be  regarded 
in  making  a  diagnosis,  especially  as  symptoms  referable  to  the 
cranial  nerves  on  both  sides  have  not  infrequently  been  observed, 
but  bilateral  symptoms  do  not  always  indicate  multiple  tiunors. 
In  cases  with  autopsy  it  has  been  found  that  pressure  of  the  tumor 
upon  one  side  not  only  implicated  the  nerves  upon  that  side,  but 
also  displaced  the  pons  and  medulla  toward  the  opposite  side  so  as 
to  cause  compression  of  the  cranial  nerves  upon  the  side  opposite 
to  the  tumor,  thus  producing  the  bilateral  symptoms.  This  fact 
should  not,  therefore,  preclude  operation. 

The  frequency  with  which  cysts  occur  in  the  cerebellar  pontine 
angle  is  not  to  be  overlooked."^  And  this  fact  leads  me  to  mention 
the  advisability  of  an  exploratory  puncture  of  the  brain  prior  to  a 
more  extensive  operation,  as  having  a  very  direct  importance  in 
cases  of  tumor  of  the  acoustic  nerve.  While  it  is  well  known  that 
puncture  of  the  brain  through  a  very  small  hole  in  the  skull  by  an 
aspirating  needle,  long  ago  suggested  by  Dr.  Robert  Abbe  in  this 
city,  but  recently  performed  and  urged  by  Neisser  and  Pollack,-* 
and  by  Pfeiffer,-®  is  being  constantly  performed  in  German  clinics, 
I  have  not  found  any  records  of  its  adoption  in  this  country.  Expe- 
rience in  Germany  has  shown  that  it  is  a  harmless  operation.  The 
scalp  is  frozen,  a  small  gimlet  or  drill  is  driven  through  the  skull, 
a  guard  preventing  its  puncture  of  the  dura,  a  small  canmila  with 
oblique  end  is  pressed  into  the  lu-ain,  and  aspiration  is  employed 

M  Arch.   f.  Psych.,  1902,  xxxvi,  251.  '-*  NeiiroloR.  Zeiitnilhl.,   1907,  p.  91. 

"  Mittl.  aus  der  (Irenzgeb.  d.  Med.  u.  Chir..  xiv,  1.S7. 
28  Jour.  Nerv.  and  Ment.  Di.s.,  1906. 

^  See  Scholz,  quoted  by  Henschen,  Hygeiii  Festhuml,   1909,  No.    14.  where  7o  c:iscs  are 
analyzed. 

™  Mittheilungen  aus  d.  Grenzgeh.  d.  nied.  u.  Chir.,  1904,  xiii. 
w.-Vrch.  f.  Psych.,  .xlii,  2. 
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by  a  syringe.  Thus,  a  small  cylinder  of  brain  tissue  is  obtained 
which  may  reveal  tumor  elements;  or  a  cyst  may  be  tapped  which 
can  readily  be  emptied  by  the  aspiration. 

Baisch^^  reports  2  cases  of  acoustic  tinnor  in  which  puncture 
revealed  the  existence  of  a  cyst.  In  the  first  case  the  subsequent 
operation  showed  it  to  be  a  part  of  a  glioma,  which  was  successfully 
removed,  with  the  recovery  of  the  patient.  In  the  second  case  the 
evacuation  of  the  cyst  through  aspiration  was  followed  by  such 
marked  improvement  that  no  operation  was  found  necessary,  and 
the  patient  was  reported  as  recovered.  In  view  of  these  facts,  is 
it  not  incumbent  upon  us  to  urge  this  method  of  diagnosis  in  all 
brain  tumors? 


Tumors  of  the  Cerebellum  Found  and  Successfully  Removed,  with  Recovery 
OF  THE  Patients  from  the  Operation. 

1904.  Stewart  and  Holmes,  Brain,  xxvii,  560.     H  ca.ses. 

1904.  F.  R.  Fry.  Jour.  Nerv.  and  Ment.  Dis.,  March.     Tubercular. 

1905.  Borchardt,  Arch.  f.  klin.  Chir.,  l.xx\-ii,  892.     Cholesteatoma. 

1905.  Ziehen,  Medizinische  Klinik,  p.  34.     Glioma. 

1906.  Putnam  and  Watennan,  Jour.  Nerv.  and  Ment.  Dis.,  May.     Sarcoma,  cyst. 

1906.  Horsley,  Brit.  Med.  Jour.,  August  23.     9  cases. 

1907.  Homburger  and  Brodnitz,  Mittl.  aus  der  Grenzgeb.  d.  med.  u.  Chir.,  xix,  2.    2  cysts. 
1907.  Auerbach  and  Grossman,  ibid.,  xviii,  1.     Glioma. 

1907.  Schultze  and  Schede,  ibid.,  xvii,  617.     Glioma. 

1907.  Bruce,  Annals  of  Surgerj',  xlv,  550.     Cyst. 

1907.  Rubritius,  Beitr.  z.  klin.  Chir.,  Ixiii,  447.     Cyst. 

1907.  Oppenheim  and  Borchardt,  Berl.  klin.  Wochen.,  xliv,  875.     Fibroma,  sarcoma. 

1907.  Ziehen,  .\rchiv  f.  Psychiatr.,  xlv,  768.     Glioma. 

1907.  Borchardt,  .\rchiv  f.  klin.  Chir.,  Ixxxi,  181.     3  cases. 

1907.  Poppert,  Deut.  med.  Wochenschr.,  p.  613.     Fibroma. 

1907.  Ballance,  Some  Points  on  the  Surgery  of  the  Brain.     Tubercle. 

1908.  Weisenberg,  .Jour.  Ainer.  Med.  Assoc,  No.  16.     Fibroma. 
1908.  Baisch  and  Narath,  Beitr.  z.  klin.  Chir.,  Ix,  482.     2  cysts. 

1908.  Bramann,  Berl.  klin.  Wochenschr.,  .\ugiist  10.     9  cases  (3  relapses). 

1908.  Tietze,  iVMd..     Cyst. 

1908.  Adler,  ibid..     Cyst. 

1908.  Foerster,  Berl.  klin.  W^ochenschr.,  April  6.     CVst. 

1908.  Willy  Meyer,  Jour.  Nerv.  and  Ment.  Dis.,  September,  p.  584.     Fibrosarcoma. 

1909.  Jones,  Boston  Med.  and  Surg.  Jour.,  .\ugust  26. 

1909.  Kuttner,  AUgem.  med.  Central  Zeitungen,  Ixxiii,  198.     Glioma. 

1909.  Ziehen,  Medizinische  Klinik,  No.  1.  Cyst. 

1909.  Krause,  Hirn  Chirurgie,  Berlin,  1909.     Cyst. 

1909.  Cu.shing,  Interstate  Med.  Jour.,  St.  Louis.  September.      11  cases. 

1909.  Grinker,  Jour.  Nerv.  and  Ment.  Dis.,  May.      Fibroma. 

1909.  Leischner,  .\rch.  f.  klin.  Chir.,  Ixxxix,  542.     .Sarcoma. 

1909.  Borchardt,  Oppenheim,  Centralbl.  f.  Chir.,  April.     2  cy.sts. 

1909.  Starr  and  Cashing,  Present  article.     Endothelioma. 

TuMOHS  OF  the  Cerkbki.i.u.m  (Ji'er.\ted  for   and   Rkmovki).   with   Death  of  thf, 

P.\tients. 

1904.   Stewart  and  Holmes,  Brain,  xx%ai,  525.     6  cases. 

1906.  Horsley,  Brit.   Med.  Jour.,  August  23.     1  ca.se. 

1906.   Funkenstein,  Mittl.  aus  der  Grenzgeb.  der  med.  u.  Chir.,  xiv,  157.     Neuroma. 

1906.   Rubritius,  Beitr.  z.  klin.  Chir.,  Ixiii,  447.     Neurofibroma. 

M  Beit,  zur  klin.  Chir.,  1908,  Ix,  482. 
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1906.  Bruns,  Neurol.  Centralbl.,  p.  971.     2  cases. 

1906.  Borchardt,  Arch.  f.  klin.  Chir.,  Band  lx.xxi.     3  cases. 

1900.  Poppert,  Deut.  med.  Wooh.,  p.  613.     3  cases. 

1906.  Auerbach,  Deut.  med.  Woch.,  p.  614.     Sarcoma. 

1906.  Ballance,  Some  Points  on  the  Surgery  of  the  Brain  (Macmillan).     2  cases. 

1908.  Martens,  Berl.  kUn.  Wochensch.,  August  10.,  No.  32,     Glioma. 

1908.  Bramann,  ibid.      1  case. 

1908.  Tietze,  ibid.     Tubercle. 

1908.  Kredel,  Centralbl.  f.  Chir.,  April,     2  cases. 

1908.  Siemmerling,  Berl.  klin.  Wooh.,  p.  701.     Sarcoma,  fibroma. 

1908.  Henschen  and  Dahleren,  Hygiea,  No.  44.     Cyst. 

1908.  Becker,  Deut.  Arch.  khn.  Med.,  Band  Ixxxix. 

1908.  Ebsberg,  Jour.  Nerv.  and  Ment.  Dis.,  September,  p.  586.      1  case. 

1908.  Weisenberg,  Jour.  Amer.  Med.  Assoc,  January.     1  case. 

1908.  Hunt,  J.  R.,  Jour.  Nerv.  and  Ment.  Dis.,  September.     4  cases. 

1909.  Flatau,  Neurolog.  Centralbl.,  p.  399.      1  ca.se. 
1909.  Boettiger,  Neurolog.  Centralbl.,  p.   167.     Cyst. 

1909.  Krause,  Hirn  Chirurgie,  Berlin,  1909,  p.  141.     3  cases. 

1909.  Cashing,  Interstate  Med.  Jour.,  September,  xvi,  607.     3  crises. 

1909.  Lomois  and  Durand,  Ann.  des  mal  de  I'Dreille,  March.     Glioma. 

1909.  Biggs,  Lancet,  July  3.      Fibroma. 

1909.  Grinker,  Jour.  Nerv.  and  Ment.  Dis.,  May,  p.  304.      1  case. 

1909.  Leischner,  Arch  f.  klin..  Chir.,  Ixxxix,  542.     Cystoglioma,  Neurofibroma. 
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I  have  appended  to  this  article  the  record  of  13  personal  cases  of 
tumors  of  the  cerebellum,  in  11  of  which  an  ()j)eration  was  per- 
formed, and  in  2  of  which  sudden  death  occurred  just  prior  to  an 
operation  which  had  been  determined  upon.  Three  of  these  cases 
(I,  II,  and  III)  were  included  in  Frazier's  statistics.  Case 
VIII  is  included  in  the  statistics  of  Cushing.  The  other  cases  have 
not  been  published. 


THE     TREATMENT  OF  HEMORRHAGE  OF     THE     SPLEEN. 
By  John  G.  Sheldon,  M.D., 

OF  KANSAS   CITT,    MISSOURI. 

The  treatment  of  traumatic  hemorrhage  of  the  spleen  by  the 
methods  ordinarily  advised  and  practised  is,  as  a  rule,  unsatisfactory. 

SPLENECTOiiY.  Splenectomy,  which  of  course  stops  the  bleeding, 
is,  to  say  the  least,  an  undesirable  operation.  It  is  associated  with 
considerable  shock,  deprives  the  patient  of  an  organ  that  may  be 
of  considerable  physiological  importance,  and  it  is  not  always  easily 
or  quickly  accomplished.  The  mortality  following  splenectomy 
for  hemorrhage  is  approximately  50  per  cent,  if  the  operation  is 
done  soon  after  the  injury  occurs.  Berger^  collected  eighty  cases 
of  wounds  of  the  spleen  treated  by  splenectomy  not  later  than  nine 
hours  following  the  injury;  in  thirty-five  of  these  death  occurred 
within  twenty-four  hours. 

Splenorrhaphy.  The  suturing  of  splenic  wounds,  recom- 
mended by  Lamarchia,  INIadelung,  and  others,  is  an  unsafe  pro- 
cedure. Its  field  of  application  i§  limited,  and  it  cannot  be  relied 
upon   to   control   hemorrhage  in  any  case. 

Senn's  Method.  Senn^  recommends  that  in  selected  cases  of 
splenic  wounds  the  margins  of  the  wovmd  should  be  crushed  and 
sutured.  This  method  succeeded  in  stopping  the  hemorrhage  in 
seven  dogs  in  which  incised  marginal  splenic  wounds  had  l)een  made. 
The  application  of  Senn's  method  is  limited,  and  on  account  of  the 
thinness  of  the  dog's  spleen  as  compared  with  the  human  organ, 
it  is  probable  that  the  experimental  work  magnifies  the  practical 
utility  of  Senn's  procedure. 

JoxxEsco's  ]Mp:thod.  Ligation  of  the  splenic  vessels  to  control 
splenic  hemorrhage,  recommended  by  Jonnesco,  stops  the  bleeding, 
but  is  followed  by  necrosis  of  the  spleen,  and  in  dogs  results  in  death. 
Pirone  suggested  that  after  the  splenic  vessels  had  been  tied,  the 
great  omentum  might  be  utilized  to  supply  nourishment  to  the 
organ,  and  thereby  prevent  necrosis.     This  I  have  tried  on  three 

'  .\rch.  f.  Chir. ,  Band  xxviii,  Ileft  3. 

2  Int.  Cong,  of  Med.,  Madrid,  November  21,  1903. 
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dogs.  In  two  of  the  animals  the  omentum  was  placed  around  the 
wounded  spleen  after  the  splenic  vessels  had  been  ligated.  One 
dog  died  twelve  hours  later  and  the  other  died  in  thirty-two  hours. 
In  each  the  spleen  was  necrotic  and  showed  no  evidence  of  blood 
being  supplied  by  the  great  omentum.  In  the  third  dog  the  omentum 
was  too  small  satisfactorily  to  encircle  the  spleen.  The  animal 
died  forty-eight  hours  after  the  splenic  pedicle  was'  ligated.  The 
spleen  was  necrotic  throughout. 

Other  Methods.  Tamponing,  the  use  of  the  cautery  as  re- 
commended by  Rehn,  the  use  of  hot  air  and  steam  recommended 
by  Snegnireff,  and  the  injection  of  heated  air  into  the  abdominal 
cavity  advised  by  Kelling  to  control  splenic  bleeding,  would  seem 
too  insecure  for  practical  work.  The  work  of  Hartin  Jordan,^ 
who  has  successfully  done  partial  resections  of  the  spleen  in  dogs, 
indicates  that  resection  may  be  utilized  in  treating  certain  splenic 
wounds. 

The  results  obtained  by  the  methods  afore-mentioned  show 
that  in  168  splenic  wounds  collected  by  Berger,  86.3  per  cent, 
died  from  hemorrhage  within  twenty-four  hours.  An  attempt  to 
make  it  possible  to  reduce  this  mortality  in  the  future  has  been 
the  stimulus  that  has  led  to  the  presentation  of  a  method  for  treating 
splenic  wounds  that  has  not,  to  my  knowledge,  been  described. 

IMethod  Advised.  The  procedure  that  I  shall  describe  for 
the  treatment  of  wounds  of  the  spleen  consists  of  the  application 
to  the  splenic  pedicle  of  a  large  flexible  clamp,  the  blades  of  which 
are  protected  with  rul^ber  tubing,  sufficiently  tight  to  occlude  the 
vessels  but  not  to  crush  them.  This  clamp  protrudes  through  the 
abdominal  incision  and  is  left  in  place  for  four  hours.  Then  it  is 
unlocked.  If  no  l)leeding  occurs — as  can  be  determined  by  the 
appearance  of  fresh  blood  in  the  wound,  and  the  condition  of  the 
patient — the  clamp  is  removed.  The  splenic  wound  is  not  treated 
in  any  way.  After  the  splenic  circulation  has  been  shut  off  by  the 
clamp,  the  vessels  in  the  splenic  wound  empty  themselves  by  drain- 
ing into  the  peritoneal  cavity  and  their  cut  ends  are  occluded  by 
nature  sufficiently  firmly  in  four  hours  to  prevent  bleeding  when  the 
splenic  circulation  is  reestablished  by  removing  the  clamp.  If  the 
wounded  splenic  vessels  are  prevented  from  emptying  themselves, 
which  can  be  done  by  tanij)()ning  or  suturing  the  w(muu1,  the  thrt)m- 
bosis  started  at  the  splenic  wounds  extends  to  the  clamp  on  the 
pedicle  and  prevents  the  reestablishnient  of  the  splenic  circulation 
after  the  clamp  has  been  removed. 

Principles  Inrolrrd.  The  ])rinciples  involved  in  the  method 
herewith  descrilied  are  active  in  almost  every  surgical  untlertaking. 
The  occurrence  of  the  spontaneous  arrest  of  hemorrhage  is  generally 
admitted.    I  think  it  can  also  be  stated  without  argument  that  the 

>  Lancet,  January  22,  1899. 
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escape  of  blood  from  tlie  severed  vessels  is  a  most  potent  factor  in 
preventing  the  spontaneous  arrest  of  the  bleeding  by  mechanical 
washing  away  the  beginning  thrombus.  The  arrest  of  the  circulation 
through  a  severed  vessel  removes  this  obstacle  to  thrombosis  and 
permits  a  rapid  closure  of  the  vascular  wound.  This  is  shown  in 
wounds  of  the  extremities  in  which  hemorrhage  has  been  controlled 
by  elastic  constriction  above  the  wound.  In  such  cases,  if  the  con- 
strictor has  been  placed  a  few  hours,  many  times  no  bleeding  occurs 
after  its  removal,  even  when  vessels  of  considerable  size  have  been 
severed.  I  have  seen,  in  one  case,  spontaneous  occlusion  of  the 
popliteal  artery.  A  car  wheel  completely  divided  this  vessel  one  inch 
above  the  knee  joint.  A  constrictor  applied  to  the  thigh  controlled 
the  hemorrhage,  and  when  the  constrictor  was  removed  six  hours 
later,  the  divided  artery  and  veins  did  not  bleed.  I  have  severed 
three  femoral  arteries  in  dogs  and  have  applied  protected  clamps 
to  the  vessels  about  two  inches  above  the  wounds.  Removal  of  the 
clamps  four  hours  later  was  followed  l)y  no  hemorrhage  from  the 
divided  vessels. 

In  applying  this  principle  to  the  spleen,  experimentation  was 
necessary  to  determine  the  length  of  time  that  the  forceps  should 
be  left  in  place  to  permit  a  firm  occlusion  of  the  wounded  splenic 
vessels.  The  spleens  of  two  medium  sized  dogs  were  woundetl  by 
making  two  incisions  on  the  outer  surface  of  each  spleen  about  two 
and  a  half  inches  long  and  nearly  through  the  thickness  of  the  organ. 
One  wound  was  made  in  the  longitudinal  direction,  the  other  very 
obli(|uely.  The  clamps  Avere  removed  in  six  hours,  and  the  bleeding 
was  completely  and  permanently  arrested.  In  two  other  dogs,  very 
deep  wounds  were  made  at  the  middle  of  the  sjjleen.  There  was 
no  bleeding  after  the  clamps  were  removed  six  hours  later.  In 
five  dogs,  incised  splenic  wounds  were  made  (usually  two  large  wounds 
in  each  organ)  and  the  clamps  left  in  place  fovn*  hours.  In  no  case 
did  hemorrhage  follow  removal  of  the  clamps.  In  one  dog,  three 
deep  wounds  were  made  in  the  spleen  and  the  clamp  removed  at  the 
end  of  three  hours.  Apparently  no  bleeding  followed,  but  when 
the  dog  was  killed  one  week  later,  a  clot  one  inch  in  diameter  was 
found  in  one  of  the  wounds  and  the  omentum  was  adherent  around 
the  clot.  Clamping  of  the  splenic  pedicle  for  from  three  to  six  hours 
in  ten  dogs  was  followed  by  spontaneous  permanent  arrest  of  the 
bleeding  in  each  instance. 

Re'estahlishmeui  of  the  Splenic  Circulation.  In  the  spleen  of  ten 
dogs,  the  splenic  circulation  was  completely  reestablished  after 
the  clamps  were  removed.  This  was  shown  i)y  histological  examina- 
tion of  the  organs — the  dogs  being  killed  from  twelve  hours  to  three 
weeks  after  the  experiment.  The  vessels  at  the  site  of  clamping 
showed  no  evidences  of  injury.  The  intima  was  smooth  in  every 
case.  In  the  dogs  killed  earlier  than  one  week,  the  site  of  clamping 
could  be  located,  but  in  those  killed  later  it  was  impossible  to 
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determine  that  a  clamp  had  been  apphed.  The  splenic  wounds  in 
the  dogs  killed  early  were  covered  with  plastic  material;  later 
complete  healing  by  fibrous  tissue  was  observed,  and  in  two  in- 
stances of  gaping  wounds  the  great  omentum  was  adherent  in  the 
wounds.  It  seemed  eviflent  that  the  thrombosis  in  the  splenic 
wounds  did  not  extend  beneath  the  surface,  as  the  spleens  were 
macroscopically  and  histologically  normal  close  to  the  incisions. 
It  would  seem  then  that  the  splenic  vessels  distal  to  the  clamp  were 
emptied  by  being  drained  through  the  wound  into  the  peritoneal 
cavity,  and  for  this  reason  they  did  not  thrombose  or  prevent  a 
reestablishment  of  the  circulation.  If  some  of  them  did  not  drain 
and  remained  filled  with  stagnant  blood,  thrombosis  would  not  be 
expected,  as  it  was  shown  by  Senn  and  Bumgarten  that  stagnant 
blood  in  a  vessel,  the  intima  of  which  was  uninjured,  did  not  clot. 
Now,  if  the  splenic  vessels  are  not  allowed  to  drain,  but  are  kept  filled 
with  blood,  the  thrombosis  started  at  the  wound  extends  in  a  proxi- 
mal direction,  and  may  even  extend  to  the  clamp — preventing  the 
reestablishing  of  the  splenic  circulation,  and  resulting  in  partial  or 
complete  splenic  necrosis.  This  was  determined  by  suturing  the 
splenic  wound  and  then  applying  a  clamp  to  the  splenic  pedicle. 
In  four  dogs,  two  incised  wounds  were  made  in  the  spleen.  One 
was  sutured;  the  other  left  open.  A  clamp  was  applied  to  the 
pedicle.  In  these  specimens,  necrosis  was  found  in  the  portion 
of  the  spleen  in  which  the  sutured  wound  was  located,  while  the 
tissue  about  the  open  wound  was  normal.  In  one  dog,  two  splenic 
wounds  were  sutured  and  a  clamp  applied.  The  animal  died  on 
the  fourth  day  from  peritonitis.  The  spleen  was  necrotic,  and  the 
splenic  vessels  occluded  by  a  throml)us.  From  the  foregoing,  I 
conclude  that  if  a  clamp  is  to  be  applied  to  the  splenic  pedicle  to 
control  hemorrhage,  the  splenic  woimds  should  not  be  sutured  or 
packed,  but  the  cut  vessels  should  be  allowed  to  empty  themselves- — 
otherwise  thrombosis  and  more  or  less  splenic  necrosis  may  be 
expected. 

Splenic  Necrosis.  In  none  of  the  experiments  performed  was 
there  evidence  obtained  that  would  suggest  that  anemic  necrosis 
of  the  spleen  might  be  expected  to  occur  after  the  circulation  had 
been  shut  off  for  six  hours.  If,  however,  the  clamps  are  left  in  posi- 
tion for  ten  hours,  necrosis  may  be  expected.  In  two  dogs  the 
clamps  were  left  in  place  ten  hours.  One  died  on  the  foiu'th  day, 
the  otiier  on  the  sixth.  In  both  tlie  spleens  were  markedly  necrosed, 
especially  around  the  wounds.  lint  as  an  anemia  of  four  hours' 
duration  seems  sufficient  to  control  splenic  bleeding,  and  if  splenic 
anemic  necrosis  does  not  follow  unless  the  circulation  has  been 
shut  off  for  more  than  six  hours,  the  diuiger  of  sjilenic  necrosis 
offers  no  barrier  to  the  practical  aj){)lication  of  this  method. 

Technique.  In  making  use  of  this  method  to  treat  splenic  wounds, 
it  is  suggested  that  a  flexible  clamp  be  used,  and  the  blades  well 


SHELDON:  HEMORRHAGE   OF  THE  SPLEEX  5S5 

protected  with  rubber  tubing.  The  pedicle  should  be  clamped 
only  sufficiently  tightly  to  stop  the  bleeding,  although  considerable 
pressure  is  necessary  to  injure  the  intima  sufficiently  to  result 
in  thrombosis.  The  clamp  should  be  left  in  place  four  hours,  then 
loosened  but  not  removed.  If  no  bleeding  occurs,  the  clamp  may 
be  removed;  if  the  hemorrhage  resiunes,  the  clamp  should  be  closed 
for  another  four  hours.  It  would  seem  that  this  could  be  carried  on 
for  several  hours,  for  the  intermittent  loosening  of  the  clamp  would 
renew  the  splenic  circulation  and  prevent  necrosis. 

Limitations  of  the  Method.  It  is  not  believed  that  this  method 
is  applicable  in  treating  all  splenic  wounds.  On  account  of  the 
absence  of,  or  slight,  anastomosis  between  the  splenic  vessels, 
wounds  severing  large  vascular  trunks  at  or  near  the  splenic  hiluin 
should  be  treated  by  splenectomy,  for  although  clamping  might 
stop  the  hemorrhage,  splenic  necrosis  would  follow.  In  all  other 
wounds  of  the  spleen,  I  see  no  objection  to  the  application  of  the 
methods  herewith  described. 

Since  the  foregoing  was  written  no  case  of  wound  of  the  spleen 
has  fallen  into  my  hands,  so  I  have  not  had  an  opportunity  to  test 
the  method.  Besides  the  experiments  herewith  recorded,  eight 
additional  similar  experiments  have  been  made;  and,  as  the  results 
and  observations  coincided  with  the  previous  work,  they  will  not  be 
described. 
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Semmelweis.  His  Life  and  his  Doctrine;  a  Chapter  in  the 
History  of  Medicine,  By  Sir  William  J.  Sinclair,  M.A., 
M.D.,  Professor  of  Obstetrics  and  Gynecology  in  the  University 
of  Manchester.  Pp.  369;  2  illustrations.  Manchester:  The 
University  Press,  1909. 

In  the  rush  and  hurry  and  necessary  overcrowding  of  the  medical 
curriculum  of  the  present  day,  it  seems  in  vain  to  hope  for  any 
adequate  consideration  of  the  lives  of  the  great  in  medicine;  we 
wish,  therefore,  that  it  were  possible  to  place  this  book  in  the  hands 
of  every  doctor  in  America.  It  may  be  likened  to  a  photograph  of 
some  wonderful  monument.  It  is  certainly  a  great  tribute  to  the 
author  that,  after  finishing  the  reading  of  the  work,  the  reviewer 
found  himself  absolutely  unable  to  criticise  its  technique,  since  he 
was  left  with  but  an  imperfect  idea  of  the  constructive  details  of  the 
book,  having  been  entirely  engrossed  by  the  wonderful  appeal  of 
the  story  of  Semmelweis.  "In  the  history  of  midwifery  there  is  a 
dark  page,  and  it  is  headed  Semmelweis,"  and  the  fact  that  a  great 
deal  of  the  personal  suffering  and  misrepresentation  could  have 
been  avoided  by  a  man  of  a  different  mental  make-up  does  not 
lighten  the  blackness  of  the  story. 

"Theology  had  a  Luther,  physical  science  a  Galileo,  biology  a 
Servetus,  but  in  the  history  of  obstetrics  there  has  been  but  one 
Semmelweis."  The  volume  opens  with  an  introductory  section 
dealing  with  the  early  life  of  Semmelweis;  this  is  followed  by  a 
chapter  upon  his  life  as  an  interne  in  the  Vienna  Maternity  Hos- 
pital, an  account  of  the  doctrines  prevalent  l>efore  his  time  relative 
to  the  etiology  of  puerperal  fever,  some  account  of  his  early  profes- 
sional friends,  and  a  most  interesting  description  of  the  deductive 
reasoning  employed  in  arriving  at  the  conclusions  which  constitute 
the  "Lehre."  The  remainder  of  the  body  of  the  work  is  taken  up 
with  a  consideration  of  the  attitude  of  the  profession  of  the  day 
with  regard  to  the  discovery,  and  quotations  are  given  from  the 
vohnninous  correspondence  between  Semmelweis  and  his  most 
noted  adversaries  and  adherents,  the  latter  being  sadly  few  in  com- 
])arison.  In  considering  tiie  attitude  assumed  by  the  ])rofession  in 
America,  the  author  devotes  several  ])ages  to  the  well-known  contri- 
bution of  Holmes,  stating  that  "  if  Semmelweis  could  have  written 
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like  Holmes,  his  .Efiologie  would  have  conquered  Europe  in  twelve 
months,"  but  affirming  with  considerable  heat  that  any  comparison 
between  the  services  rendered  by  Semmehveis  and  Holmes  is  pre- 
posterous. We  assume  from  the  prominence  given  by  Sinclair  to 
the  matter  that  somewhere  and  somehow  he  must  have  gained  good 
and  sufficient  reasons  for  the  outburst,  but  we  believe  that  all 
intelligent  members  of  the  profession  are  wtII  informed  as  to  the 
part  played  by  the  essay  on  the  "  Contagiousness  of  Puerperal 
Fever."  There  can  be  no  question  as  to  the  great  influence  exerted 
by  it  at  a  time  when  the  obstetrical  seats  of  the  mighty  were  occu- 
pied by  crystallized  obstructionists,  and  no  one  would'have  been  less 
likely  to  have  claimed  scientific  equality  with  Semmehveis  than  the 
genial  "Autocrat."  On  the  other  hand,  we  have  enjoyed  the  justi- 
fiable arraignment  of  other  members  of  the  American  profession  of 
that  day,  but  we  feel  that  the  animadversions  upon  Holmes  are 
unnecessary. 

Doctor  Sinclair  deserves  the  thanks  of  the  whole  English  speak- 
ing profession,  and  we  feel  sure  that  the  perusal  of  the  work  will 
not  be  limited  to  them,  for  having  brought  the  story  of  this  life 
within  their  reach.  It  is  a  sad  story,  and  it  does  not  make  very 
pleasant  reading.  It  is  not  the  story  of  Jenner,  of  Lister,  or  of 
Morton,  all  of  whom  saw  at  least  in  part  the  results  of  their  lal)ors: 
but  it  is  the  story  of  a  man  led  by  his  love  of  humanity  into  attack- 
ing conditions  which  seem  at  the  present  day  beyond  imagination; 
it  is  the  story  of  a  man  endowed  with  a  mind  which  would  not 
allow  the  supine  acceptance  of  the  dictum  of  authority,  but  who 
through  his  unaided  observations  obtained  conviction  in  the  face  of 
persecution:  and  finally  it  is  the  story  of  a  man  dying  insane  after 
his  whole  life  had  been  embittered  by  the  neglect,  not  of  himself — 
for  no  one  can  read  this  history  without  being  convinced  that  he 
realized  the  greatness  of  his  discoverv  and  never  for  long;  doubted 
his  ultimate  triumph — but  embittered  by  the  neglect  of  his  teachings 
with  the  consequent  continuance  of  the  slaughter  which  it  had  been 
his  lifelong  aim  and  hope  to  eradicate.  W.  R.  N. 


The  Elements  of  Hygiene  for  Schoof^s.  By  Isahkl  McIsaac. 
Late  Superintendent  of  the  Illinois  Training  ^School  for  Nurses. 
Pp.  172;  31  illustrations.    New  ^'ork:  The  MacMillan  Co.,  1909. 

In  her  book  on  Hygiene,  Miss  Mclsaac  has  succeeded  in  present- 
ing the  subject,  divested  of  nnich  needless  detail,  in  a  way  so  con- 
cise and  clear  as  to  render  it  at  once  interesting  and  easily  understood 
by  the  average  pupil  in  our  elementary  schools.  Before  proceeding 
with  the  subject  of  hygiene  proper,  the  author  wisely  devotes  a 
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chapter  to  the  subject  of  bacteria.  She  points  out  the  vast  economic 
vahie  of  bacteria,  as  well  as  their  pathogenic  properties,  and  empha- 
sizes the  all-important  role  played  by  bacterial  activity  in  the  main- 
tenance of  life  upon  the  earth.  The  chapter  on  food  is  compre- 
hensive, being  divided  into  five  sections  which  deal  with  the  relative 
value  of  various  dietaries,  the  preparation  of  food,  and  the  preserva- 
tion and  adulteration  of  food.  Relatively  too  much  space  is  devoted 
to  the  consideration  of  the  latter  subject.  Though  it  is  undeniably 
important,  it  seems  unnecessary  to  quote  at  length,  for  the  benefit 
of  elementary  students,  from  government  reports,  as  to  what  is 
technically  understood  under  the  law  by  the  terms  "misbranded" 
and  "adulteration."  Climatology  and  ventilation,  including  heat- 
ing and  lighting,  are  next  discussed;  then  follows  a  consideration 
of  the  subjects  of  water  supply  and  filtration  and  the  disposal  of 
sewage  and  garbage.  After  taking  up  personal,  household,  and  school 
hygiene  from  a  useful,  practical  standpoint.  Miss  Mclsaac  discusses 
the  effect  of  occupation  on  health,  especially  calling  attention  to 
the  present  status  of  child  labor  and  the  employment  of  women  in 
the  United  States.  A  consideration  of  the  various  methods  of  dis- 
infection and  quarantine  concludes  the  book.  It  is  worthy  of  com- 
ment that  in  the  entire  book  less  than  two  pages  are  devoted  to  the 
alcohol  question.  Furthermore,  the  writer  unhesitatingly  quotes  the 
dictum  of  Liebig,  who  held  that  "The  use  of  spirits  is  not  the  cause 
but  the  effect  of  poverty."  Here  is,  indeed,  moderation,  as  rare  as  it 
is  praiseworthy  when  encountered  in  a  school  text-book,  the  majority 
of  which  contain  the  most  flagrant  misrepresentations  of  the  facts 
regarding  alcohol. 

On  the  whole.  Miss  Mclsaac  has  well  summarized  the  important 
phases  of  hygiene,  and  has,  in  addition,  introduced  much  informa- 
tion on  practical  details  which  should  make  her  book  of  value  not 
only  to  the  student,  but  also  to  teacher  and  parent.         G.  M.  P. 


Hygiene  for   Nurses.     By  Isabel   INIcIsaac.     Pp.  208.     New 

York:  The  Macmillan  Company,  lfK)8. 
Bacteriology  for  Nurses.     By  Isabel  McIsaac,  of  New  York. 

Pp.  179.     New  York:  The  Macmillan  Company,  IHOO. 
Anatomy  and  Physiology  for  Nurses.     Compiled  by  Diana 

Clifford    Ki.mber.     Third    eilition,    revised    by   Carolyn   E. 

Gray,   R.N.,   Assistant  Superintendent  of  the  New  York  City 

Training  School  for  Nurses.     Pp.  438;  212  illustrations.     New 

York:  The  IVIacmillan  Company,  1909. 

Miss  McIsAAC's  IIi/(/iriir  for  Xiirses  is  an  excellent  little  book, 
well  atlapted  to  its  purpose — that  of  providing  for  the  young  pupil 
nurse  a  text-l)ook  ]iractical  and  within  the  range  of  her  daily  work 
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and  power  of  assimilation.  It  contains  brief  accounts  of  food, 
air,  soil,  water,  sewage,  garbage,  the  causes  and  dissemination  of 
disease,  personal  hygiene,  household  hygiene,  school  hygiene,  the 
hygiene  of  occupation,  the  employment  of  women  and  children,  dis- 
infection, and  quarantine.  The  statements  have  been  in  large  part 
drawn  from  the  works  of  standard  authorities,  but  all  have  been 
well  arranged  and  tinctured  with  the  sane  advice  and  practical 
experience  of  the  authoress. 

Miss  McLsaac,  well  and  favorably  known  as  the  author  of 
Primary  Nursing  Technique,  Hijgiene  for  Nurses,  and  Hygiene 
for  the  Use  of  Public  ScJwo/s,  has  prepared  what  should  prove  to  be 
an  exceedingly  useful  book  on  bacteriology  for  niu'ses.  It  discusses 
in  plain  and  simple  language  the  essentials  of  the  structure,  mode  of 
development,  and  composition  of  bacteria,  the  efiect  of  physical  and 
chemical  agents  on  bacteria,  the  effects  of  bacterial  growth,  the 
relation  of  bacteria  to  disease,  immunity,  inflammation,  suppura- 
tion, the  infectious  diseases,  and  bacteria  in  the  air,  soil,  water,  and 
food.  In  addition,  there  is  a  schedule  for  twelve  laboratory  exer- 
cises of  two-hour  periods,  which,  however  worthy  the  object  sought 
to  be  subserved,  seems  somewhat  in  advance  of  the  real  needs  of 
nurses.     The  book,  nevertheless,  is  to  l)e  connnended. 

It  suffices,  perhaps,  to  mention  the  publication  of  a  new  edition 
of  ^Nliss  Kiml^er's  Anatomy  and  Physiology  for  N urses,  since  the 
book  itself  is  one  of  the  best  known  and  justly  prized  on  the  sub- 
jects of  which  it  treats.  Miss  Gray,  in  preparing  the  new  edition, 
has  added  the  Basle  nomenclature  as  far  as  practicable,  a  pre- 
liminary chapter  on  physical,  chemical,  and  biological  definitions, 
explanatory  notes,  summaries  at  the  end  of  each  chapter,  and  a 
niunber  of  new  illustrations.  We  may  say  that  a  really  good  book 
has  been  made  better.  A.  K. 


Practical  Gynecology.  A  Manual  for  Nurses  and  Stu- 
dents. By  Netta  Stewart,  Sister  in  the  Gynecological  Wards 
of  the  Royal  Infirmary,  Edinburgh,  and  James  Young,  M.B., 
F.R.C.S.E.,  Clinical  Tutor  in  Surgerv  and  late  Resident  Gvne- 
cologist.  Royal  Infirmary,  Edinburgh.  Pp.  327.  New  York: 
William  Wood  &  Co.,  1909. 

There  is  an  unfortunate  and  no  doubt  unintentioned  deception 
in  the  title.  It  is  not  a  practical  gynecology  in  any  sense  of  the 
term.  It  had  better  have  been  given  a  title  more  definitely  descrip- 
tive of  the  actual  contents  and  scope  of  the  l)ook.  A  short  diapter 
upon  the  anatomy  of  the  pelvis  is  followed  by  a  description  of  the 
more  commonly  used  instruments.  Asepsis,  the  method  of  the 
examination  of  the  patient,  a  description  of  the  vaginal   douche. 
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of  the  method  of  catheterization  of  the  bladder  and  of  its  examina- 
tion, and  the  usual  methods  of  local  treatment  follow.  The  remainder 
of  the  book  contains  a  short  study  of  gonorrhoea,  of  certain  of  the 
more  common  operative  procedures,  together  with  the  preparation 
and  after  treatment  of  celiotomy  cases,  and  finally  a  short  glossary. 
We  believe  the  book  to  be  a  good  one  to  place  in  the  hands  of 
nurses,  and  there  are  many  points  without  doubt  of  value  to  the 
student:  but  we  reiterate,  that  the  title  Practical  Gynecology  is 
entirely  too  pretentious,  and  we  do  not  understand  luider  what  form 
of  medical  instruction  it  could  be  needed  by  the  student  of  medicine, 
as  all  it  contains,  except  the  points  upon  nursing,  forms  but  a  small 
part  of  the  ordinary  text-book.  W.  R.  N. 


Human  Physiology.  An  Elementary  Text-book  of  Anatomy, 
Physiology,  and  Hygiene.  By  John  W.  Ritchie,  Professor 
of  Biology  in  the  College  of  William  and  ]\Iary,  Virginia.  Illus- 
trated by  Mary  H.Wellman.  Pp.362;  157 illustrations.  Yonkers- 
on-Hudson,  New  York:  World  Book  Company,  1909. 

To  all  acquainted  with  the  average  "school  physiology"  and  its 
inaccuracies.  Prof.  Ritchie's  work  must  come  as  a  welcome  and 
long-needed  advance.  Not  only  has  he  given  a  concise  account  of 
the  more  important  aspects  of  human  anatomy  and  physiology,  but 
he  has  succeeded  in  emphasizing  many  of  the  fundamental  prin- 
ciples of  biology,  unfortunately  too  rarely  brought  to  the  attention 
of  our  school  children.  In  addition,  he  has  devoted  a  considerable 
portion  of  his  text  to  a  discussion  of  the  elements  of  hygiene,  and 
the  acute  infectious  diseases. 

In  spite  of  the  brevity  which  of  necessity  marks  the  anatomical 
and  physiological  descriptions,  surprisingly  few  important  phases 
of  the  subject  are  omitted.  Occasional  omissions,  however,  do  occur. 
For  example,  in  the  description  of  the  gastric  juice,  no  mention  is 
made  of  rennin;  nor  is  the  glycogenic  function  of  the  liver  explained, 
the  reader  being  left  with  the  impression  that  glucose  as  such  is 
stored  in  the  liver.  After  disposing  of  the  anatomy  and  physiology 
of  a  group  of  organs,  the  author  discusses  the  hygienic  measures 
necessary  to  maintain  these  organs  in  a  state  of  efficacy  and  health. 
In  this  connection  attention  should  be  called  to  the  chapter  on 
ventilation  following  the  consideration  of  the  respiratory  tract  and 
an  ecjually  important  one  on  dietetics  that  concludes  the  discussion 
of  digestion. 

The  attention  jiaid  the  comparative  anatomy  and  biology  is 
decidedly  the  most  admirable  feature  of  the  book.  The  facts  are 
stated  in  a  way  well  calculated  to  awaken  in  the  student  an  interest 
in  all  natural  phenomena.     Comparisons  are  drawn  between  the 
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skeletons,  gastro-intestinal  tracts,  nervous  systems  and  other  organs 
of  tlie  several  classes  of  vertebrates,  thus  making  clear  in  a  striking 
manner  the  various  portions  of  the  lower  animals  that  have  their 
homologues  in  man. 

Much  discredit  has  been  brought  upon  elementary  text-books  of 
physiology  because  of  the  gross  misstatements  and  inaccuracies 
with  which  they  abound  in  reference  to  the  effects  of  alcohol  and 
tobacco.  Although,  in  the  present  instance,  the  author  has  neglected 
no  oportunity  to  emphasize  the  evils  which  may  result  from  the  use 
of  these  drugs,  he  has  been  content  to  adhere  to  known  facts,  with- 
out resorting  to  fanatical  misrepresentation.  At  times  his  state- 
ments tend  to  be  too  sweeping,  as  when  he  says  that  practically 
everyone  who  uses  alcohol  uses  too  much  of  it,  but  upon  the  whole 
his  views  are  in  accord  with  the  opinions  held  by  recognized  clini- 
cians and  pathologists.  As  a  clear,  accurate  summary  of  the  struc- 
ture, fimctions,  and  hygiene  of  the  human  body,  well  adapted  for 
schoolroom  use.  Prof.  Ritchie's  Physiology  can  be  unhesitatingly 
recommended.  G.  M.  P. 


The  Open-air  Treatment  of  Pulmonary  Tuberculosis.  By 
F.  W.  Burton-Fanning,  M.D.,  F.K.C.P.,  Honorary  Visiting 
Physician  to  the  Kelling  Open-air  Sanatorium.  Second  edition; 
pp.*  184;  6  illustrations.    New  York:  Paul  B.  Hoeber,  1909. 

The  book  possesses  merit,  for  it  is  a  rather  concise  portrayal  of 
the  conditions  incident  to  open-air  treatment  in  pulmonary  tuber- 
culosis. A  very  thorough  discussion  of  the  subject  of  temperature 
is  taken  up,  and  especial  emphasis  is  properly  laid  upon  the  value  of 
the  rectal  temperature.  The  essential  factors  of  open-air  treatment, 
"air,  rest,  feeding,  and  supervision,"  are  indeed  requisites.  The 
subject  of  home  treatment  is  a(lmiral)ly  considered,  but  it  is  accom- 
panied by  an  unfortunate  paucity  of  illustrations.  Along  certain 
lines  the  author  asserts  himself  quite  dogmatically.  The  theory  of 
latent  tuberculosis  is  iuijustifial)ly  u])held,  and  that  of  case-to-case 
infection  is  blotted  out  of  consideration.  It  has  been  definitely 
shown  that  a  2  ])er  cent,  solution  of  chlorinated  lime  is  inade(juate 
to  kill  tubercle  bacilli;  yet  this  is  recommended  by  him  as  a  thor- 
ough disinfectant.  His  method  of  recording  physical  signs  offers  no 
advantage  over  the  already  existing  schemes.  Not  a  few  statements 
are  inconsistent,  as,  for  example,  advising  spirits  to  be  taken  Avitli 
milk  and  then  deploring  their  use,  etc.  He  is  overenthusiastic  upon 
the  subject  of  opsonic  work,  this  section  having  been  added  to  the 
text  of  the  first  edition.  The  subject  is  attractively,  concisely,  and 
systematically  presented,  but  a  closer  inspection  reveals  many 
inconsistencies.  W.  T.  C. 


592  REVIEWS 

A  Manual  of  Chemistry.  By  W.  Simon,  Ph.D.,  M.D.  Ninth 
edition;  pp.  710;  78  iUustrations  and  8  colored  plates.  Philadel- 
phia and  New  York:  Lea  &  Febiger,  1909. 

In  this  edition  Dr.  Simon,  assisted  by  Dr.  Daniel  Base,  preserves 
the  same  high  level  of  work  which  has  characterized  the  previous 
issues  of  his  Manual  of  Chemistry.  The  book  is  essentially  a  guide 
for  beginners  in  chemistry,  but  is  also  adaptable  for  students  of 
medicine,  pharmacy,  and  dentistry.  For  the  latter  it  will  be  found  to 
be  more  valuable  as  a  reference  work  than  as  a  text-book,  since  more 
space  is  devoted  to  inorganic  chemistry  than  is  desirable  in  a  manual 
to  be  used  by  medical  and  dental  students.  To  this  part  of  the  sub- 
ject nearly  four  hundred  pages  are  devoted.  The  consideration 
of  carbon  compounds  is  very  well  done  in  the  small  space  allowed, 
and  what  is  there  offered  is  well  chosen.  A  short  description  of  all 
the  essential  groups  of  organic  chemistry  is  given  and  is  quite  clear 
enough  for  the  beginner  in  the  subject.  The  manual  closes  with  a 
brief  outline  of  physiological  chemistry  (100  pages),  which  perhaps 
is  too  brief,  but  may  serve  as  an  introduction  to  the  subject.  The 
book  well  merits  the  favor  that  has  been  bestowed  upon  it. 

E.  H.  G. 


Handbook  of  Diseases  of  the  Rectum.  By  Louis  J.  Hirsch- 
MAN,  M.D.,  Fellow  of  the  American  Proctologic  Society;  Lecturer 
on  Rectal  Surgery  and  Clinical  Professor  of  Proctology  in  the 
Detroit  College  of  Medicine,  etc.  Pp.  374,  with  145  illustrations 
and  2  plates.  St.  Louis:  C.  V.  Moseby  Medical  Book  and  Pub- 
lishing Co.,  1909. 

This  work  was  written,  we  are  assured  by  its  author,  to  enable 
the  family  physician  to  treat  the  commoner  rectal  diseases  with 
intelligence  and  success.  Its  aim  is  therefore  commendable;  but 
there  must  arise  some  question  of  the  ability  and  advisability  of  the 
general  practitioner  converting  himself  into  the  character  of  an 
amateur  specialist,  if  the  expression  be  allowed.  The  poor,  ignor- 
ant, general  practitioner,  on  whose  shoulders  the  burden  already  is 
so  heavy,  is  here  told  not  only  the  proper  arrangement  of  offices, 
consulting  room,  toilet  room,  retiring  room,  etc.,  for  "one  who 
expects  to  do  minor  surgery  or  treatment  work,"  but  he  is  also 
specially  instructed  as  to  the  size  of  the  rooms  to  be  employed: 
"  The  room  should  be  large  enough  so  as  not  to  be  imcomfortably 
crowded  with  the  furniture  and  ])araphernalia  necessary,  and  yet 
small  enough  to  be  com])act."  This  is  a  sample  of  the  dilfuseness 
manifest  throughout  the  volume,  which  by  such  methods  is  expanded 
to  a  length   of  nearly  400  pages.     While  the  author  aims  not  to 
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describe  any  operative  treatment  wliieh  cannot  he  nndertaken  on 
patients  treated  as  ambnlatory  cases,  he  inchules  in  this  category 
many  procedures  wliieh  are  more  safely  performed  only  on  those 
who  may  be  kept  in  bed  for  some  days  subsequently,  including  a 
number  in  which  usually  a  general  anesthetic  is  to  be  preferred. 
The  book  is  valuable  in  that  it  shows  that  much  may  be  done  to 
relieve  and  even  to  cure  rectal  diseases  without  radical  operative 
treatment,  and  in  that  it  demonstrates  the  efficiency  of  local  anes- 
thesia where  usually  a  general  anesthetic  is  employed.  It  is  useless, 
so  far  as  we  can  see,  in  that  it  neither  will  create  rectal  specialists 
worthy  of  the  name,  nor  will  be  used  l)y  them;  and  it  is  harmful  in 
that  it  tends  to  encourage  incompetent  charlatans  to  do  work  for 
which  they  have  not  been  sufficiently  educated  previously,  and  for 
which  the  study  of  this  volume  alone  is  not  a  sufficient  education. 
If  rectal  surgery  is  worthy  of  being  considered  a  specialty,  as  is 
claimed  by  most  of  those  competent  to  judge  of  the  matter,  then 
works  such  as  this,  which  encourage  amateur  specialism,  cannot  be 
too  severely  condemned.  A.  P.  C.  A. 


Tumors  of  the  Kidney.  By  Edgar  Garceau,  M.D.,  Visiting 
Gynecologist  to  St.  Elizabeth's  Hospital  and  to  the  Boston  Dis- 
pensary, Boston.  Pp.  421;  72  illustrations.  New  York  and 
London:  D.  Appleton  &  Co.,  1909. 

Dr.  Garceau's  book  comprises  a  comprehensive  discussion  of 
renal,  ureteral,  perirenal,  and  adrenal  tumors,  as  well  as  actinomy- 
cosis and  echinococcus  of  the  kidney.  He  has  attempted  to  bring 
some  order  out  of  the  chaos  in  which  the  classification  of  tumors  of 
the  kidneys  is  commonly  involved,  and  in  consequence  he  devotes 
considerable  space  to  the  hypernephromas,  carcinomas,  sarcomas, 
anfl  malignant  adenomas  of  the  kidney.  Although  the  distinction 
between  the  one  or  the  other  of  these  cannot  always  be  made  out, 
at  least  not  readily.  Dr.  Garceau  gives  an  excellent  discussion  of  the 
etiology,  pathology,  symptomatology,  physical  examination,  diag- 
nosis, prognosis,  and  treatment;  and  he  illustrates  special  points 
that  he  makes  by  the  citation  of  cases.  There  are  in  addition  chap- 
ters on  embryonic  tumors  of  the  kidney,  tumors  of  the  renal  pelvis 
and  ureter,  polycystic  disease,  and  simj)le  cysts  of  the  kidney,  and 
on  tumors  of  the  adrenal  in  adults  and  in  children — all  of  which 
are  really  meritorious.  The  book  ends  with  a  chapter  of  some  forty 
pages  on  the  determinations  of  the  renal  efficiency.  The  author  is 
much  to  l)e  commended  on  the  results  of  .his  efforts;  the  book  is  a 
worthy  addition  to  contemporaneous  medical  literature.        A.  K. 
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Rational  Ialmunization  in  the  Treatment  of  Pulmonary 
Tuberculosis.  By  E.  C.  Hort,  B.A.,  B.Sc,  M.R.C.P. 
Pp.  75;  29  charts  and  diagrams.  London:  John  Bale,  Sons,  and 
Danielsson,  Ltd.,  1909. 

Frequently  repeated  is  the  term  "hetero-inoculation,"  which 
the  author  has  coined  to  imply  the  inoculation  of  an  alien  product: 
it  seemed  advisable  to  employ  this  expression  in  order  to  overcome 
the  rather  confusing  terminology.  The  chapter  dealing  with  a 
personal  investigation  of  the  tuberculo-opsonic  index  reveals  nothing 
of  note,  except  a  portrayal  of  the  inconsistent  results  of  different 
observers  with  identical  serums.  The  author's  idea  in  reference  to 
the  charting  of  evening  temperatures  only  is  very  good,  but  the  lack 
of  consideration  of  the  morning  temperatures  is  inadvisable.  Licor- 
porated  with  the  chapter  on  spontaneous  and  artificial  auto-inocula- 
tion, there  are  27  temperature  charts  of  cases  of  pulmonary  tuber- 
culosis, enteric  fever,  scarlet  fever,  influenza,  bronchopneumonia, 
and  measles,  the  major  part  consisting  of  the  first-mentioned.  The 
interpretation  of  many  of  the  phases  is  purely  speculative.  One 
patient  received  "graduated  doses  of  auto-inoculation  through  auto- 
massage  of  his  lungs."  He  rapidly  improved.  Favorable  and 
fatal  cases  were  studied  and  their  charts  compared.  Isolated  incre- 
ments of  temperature  in  otherwise  declining  phases  were  explained 
generally  by  auto-inoculation  at  such  periods.  This  explanation 
is  doubtless  correct.  It  is  questionable  whether  "hetero-inoculation" 
with  tuberculin  induces  a  rise  of  antitryptic  activity  in  tuberculous 
subjects.  It  would  seem  that  this  depends  largely  upon  the  dosage. 
The  chapter  on  autolysis  is  a  very  interesting  resume.  The  book 
has  brought  forth  nothing  especially  new  along  the  prescribed  lines. 
The  confusion  of  certain  terms  is  more  apparent  than  real,  for 
the  previously  mentioned  coinage  has  served  to  elucidate  matters. 
Otherwise,  the  subject  has  been  very  clearly  stated  and  even 
though  much  of  it  is  within  the  realms  of  speculation,  it  is  one  of  the 
issues  of  today.  W.  T.  C. 


Diseases  of  the  Nose,  Throat,  and  Ear.  By  rrivRT.Es 
Huntoon  Knight,  A.M.,  M.D.,  Professor  of  Laryngology  in 
(Cornell  University  Medical  College,  and  W.  Sohier  Bryant, 
A.M.,  M.D.,  Senior  Assistant  Surgeon  in  the  Aural  Department 
of  the  New  York  P^ve  and  Ear  Infirmary.  Second  edition.  Pp. 
()G0;  239  illustrations.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1909. 

This  is  a  second  edition  of  Dr.  Knight's  volume  on  Disensrs  of 
the  Xo.sr  (tnd  Tlinuif,  ('om])risiMg  '.]{){)  ])ages  of  the  text,  and  an 
ciilircly   new   section   on    tli(>   vi\r,  by    Dr.    Hryjint.  (•oin])rising   Hie 
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remaining  210  pages  of  text.  The  usual  general  index  is  divided 
into  separate  indices  for  the  nose,  the  pharynx,  the  larynx,  and  the 
ear,  an  arrangement  in  the  reviewer's  opinion  more  annoying  to  the 
reader  than  convenient. 

As  mentioned  in  the  preface.  Dr.  Knight,  in  preparing  this  new 
edition,  has  made  numerous  minor  changes  throughout,  the  chief  of 
which  are  to  be  found  in  the  chapters  on  deviated  septinn  of  the 
nose  and  on  diseases  of  the  accessory  sinuses.  The  iUustrations  of 
the  entire  chapters  on  the  nose  and  throat  are  well  selected,  and 
some  of  them  are  original.  We  notice  many  familiar  names,  among 
them  Schnitzler,  Zuckerkandl,  Hajek,  Turner,  Kriez,  Bryan,  and 
so  on,  and  especially  some  of  the  admirable  anatomical  iUustrations 
of  Deaver,  of  Philadelphia.  As  the  first  edition  of  this  work  has 
already  been  reviewed  in  some  detail  in  this  Journal,  it  merely 
remains  to  state  that  it  has  evidently  been  brought  up  to  date  of 
going  to  press,  and  thus  maintains  its  excellent  repute.  Dr.  Bryant's 
chapters  on  the  ear  present  considerable  originality.  Each  chap- 
ter is  followed  by  a  list  of  his  own  journal  and  other  articles  on  the 
subjects  discussed.  He  begins  with  the  anatomy,  development, 
comparative  anatomy,  and  embryology  of  the  ear.  All  this  is  beauti- 
fully, copiously,  and  instructively  illustrated  by  numerous  original 
drawings,  and  several  ingenious  series  of  diagrams.  Indeed,  we 
noted  but  two  selected  illustrations  in  the  whole  section  on  the  ear; 
one,  Oppenheimer's  diagram  of  a  mastoid  operation  when  the  bone 
involvement  rec|uired  exposure  of  the  sigmoid  sinus  or  the  middle  fossa 
of  the  skull;  and  the  other.  Whiting's  illustration  of  a  mastoid  bandage 
applied  so  as  so  pass  wholly  above  the  sound  ear.  The  first  chap- 
ter is  followed  with  chapters  on  physiology;  theory  of  sound  percep- 
tion and  allied  topics;  general  pathology;  the  flora  and  fauna  of  the 
ear;  etiology  of  ear  affections;  examination  of  patients  and  diagnosis, 
and  succinct  succeeding  chapters  on  diseases,  therapeutics,  treat- 
ment, and  surgical  technique.  The  anatomical,  biological,  physical, 
physiological,  and  physio-pathological  portions  of  the  text  are  ex- 
ceedingly interesting,  and  are  treated  largely  in  an  original  manner. 
They  are  sufficiently  elaborate,  some  of  them  markedly  so;  but  the 
text  devoted  to  diseases  proper  is  concise  almost  everywhere,  and 
in  most  instances  quite  paragraphic,  with  the  exception  of  the  sur- 
gical technique  in  mastoid  surgery,  which  is  in  sufficient  detail  to  be 
very  satisfactory,  and  is  likewise  adnu'rably  illustrated.  Here  atten- 
tion is  attracted  to  the  author's  modified  mastoid  operation,  which 
leaves  the  ossicles  in  position  when  their  condition  justifies  preser- 
vation. Under  the  caption  special  local  therapeutics  a  number  of 
formulas  are  presented  for  antiseptic,  anesthetic,  digestant,  sterili- 
zant,  and  other  purposes.  The  final  chapter  describes  numbers  of 
special  otological  instruments,  with  illustrations  of  many  of  them, 
and  a  few  diagrams  of  the  manner  and  method  of  their  usage. 

J.  S.  C. 
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Short  Talks  with  Young  Mothers  on  the  Management  of 
Infants  and  Young  Children.  By  Charles  Gilmore  Ker- 
ley,  M.D.,  Professor  of  Diseases  of  Children  in  the  New  York 
Polydinic  Medical  School  and  Hospital.  Second  edition;  pp. 
327;  21  illustrations.    New  York:  G.  P.  Putnam's  Sons,  1909. 

The  ever-increasing  appreciation  on  the  part  of  the  laity  of  the 
value  of  preventive  medicine  is  in  no  way  better  shown  than  in  the 
desire  of  intelligent  mothers  to  learn  how  properly  to  care  for  their 
children.  This  modern  demand  for  accurate  knowledge  has  created 
a  field  of  usefulness  for  such  a  book  as  Dr.  Kerley's,  the  second  edi- 
tion of  which  has  recently  been  published.  In  this  compact  volume 
the  author  explains  briefly  and  clearly  the  best  recognized  scientific 
facts  bearing  upon  the  care  and  management  of  the  child  from  its 
earliest  infancy,  both  in  health  and  disease.  In  so  doing  he  dispels 
many  of  the  traditional  fallacies  frequently  adhered  to  by  many  a 
young  mother.  After  describing  the  well  baby  and  the  necessary 
preparations  that  should  be  made  for  its  reception  into  a  household, 
he  proceeds  to  devote  nearly  one-third  of  the  book  to  a  consideration 
of  the  all-important  question  of  feeding.  The  section  on  "modified" 
or,  as  the  author  prefers  to  term  it,  "adapted,"  milk  is  an  unusually 
clear,  concise  account  of  an  ordinarily  obscure  subject.  The  author 
is  to  be  further  commended  for  having  considered  in  detail  diets 
suitable  for  children  from  one  to  six  years  of  age.  The  frequency 
with  which  this  phase  of  the  feeding  problem  is  neglected  has 
resulted  in  widespread  ignorance  and  indiscretions  in  the  feeding  of 
children  after  the  first  year.  In  addition  to  a  careful  consideration 
of  the  proper  bathing,  clothing,  and  exercising  of  the  child,  the 
remainder  of  the  book  comprises  largely  a  series  of  brief  descriptions 
of  the  more  usual  diseases  of  childhood.  The  attention  paid  to  the 
serious  complications  of  the  acute  infections  conveys  to  the  reader 
a  true  appreciation  of  their  gravity;  but  the  author  wisely  follows 
the  rule  of  avoiding  all  suggestions  relative  to  medical  treatment. 
The  freedom  of  the  work  from  luiexplained  technical  terms,  the 
nuinl)er  of  helpful  practical  suggestions  it  contains,  and  the  fact  that 
it  is  so  evidently  based  upon  the  actual  experience  of  the  author, 
which  has  been  considerable,  should  entitle  the  latest  edition  of 
this  book  to  the  deserved  popularity  enjoved  by  its  predecessor. 

G.  M.  P. 
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The  Association  of  Aortic  Insufficiency  with  Syphilitic  Aortitis. — I^ong- 

coi'E  {Jour.  Amcr.  Med.  Assoc.,  1910,  liv,  IIS)  reports  twentv-one  cases 
of  aortic  endocarditis  associated  with  tiiat  type  of  mesaortitis,  which  is 
considered  to  be  of  syphihtic  origin.  All  but  three  of  these  cases  pre- 
sented definite  signs  of  aortic  insufficiency  during  life.  Seventeen  of  the 
patients  were  under  fifty  years  of  age,  and  in  eleven  a  definite  history 
of  syphilis  was  obtained,  or  gummas  were  found  at  autopsy.  A  history 
of  rheumatic  fever  was  conspicioiis  by  its  absence.  In  seventy-six 
other  cases  of  chronic  aortic  endocarditis,  twenty-one,  which  showed 
lesions  of  other  valves  as  well,  and  were  for  the  most  part  almost  cer- 
tainly of  rheumatic  origin,  had  smooth,  delicate  aortas.  In  the  other 
thirty-four  cases,  60.6  per  cent,  of  which  were  over  fifty  years  of  age, 
the  chronic  aortic  endocarditis  was  in  most  instances  associated  with  an 
arteriosclerotic  process  in  the  aorta,  but  not  a  true  mesaortitis.  In  only 
four  or  11.9  per  cent,  of  these  cases  Avere  signs  of  aortic  insufficiency 
present  during  life.  In  all,  of  forty-three  cases  of  true  aortic  insuffi- 
ciency giving  symptoms,  eighteen  or  41.8  per  cent,  were  associated  with 
mesaortitis,  and  of  twenty-two  cases  of  aortic  insufficiency  uncombined 
with  lesions  of  any  of  the  other  valves,  eighteen  or  81.5  per  cent,  were 
associated  with  mesaortitis.  From  a  therapeutic  point  of  view  the 
realization  that  so  large  a  proportion  of  cases  of  pure  aortic  insufficiency 
are  of  syphilitic  origin  is  of  the  utmost  importance. 

Dextrose  Consiimption  by  the  Heart. — Inasnnich  as  previous  investiga- 
tions as  to  the  consumj)tion  of  dextrose  })y  the  heart  have  given  varia- 
ble results,  Stewart  {Jovr.  Exp.  Med.,  1909,  xii,  59)  has  studied  the 
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question  in  the  isolated,  perfused  hearts  of  cats,  and  also  of  man.  The 
perfusion  apparatus  used  was  that  of  Locke  and  Rosenheim — an 
arrangement  by  which  a  continuous  circulation  of  fluid  is  kept  up  by 
means  of  oxygen  pressure,  so  that  the  heart  may  be  kept  beating  for 
many  hours  on  a  moderate  amount  of  perfusion  fluid.  The  quantity 
of  dextrose  in  the  fluid  at  the  end  of  the  experiment  was  compared  with 
that  at  the  beginning.  The  cat's  hearts  showed  a  consumption  of 
dextrose  proportional  to  the  duration  of  the  experiment  and  the  Aveight 
of  the  heart.  This  amounted  to  1.8  mg.  of  dextrose  per  gram  weight 
per  hour  in  freshly  isolated  hearts,  and  1.3  mg.  in  hearts  isolated  two 
and  a  half  hours  after  death.  One  human  heart — that  of  a  woman 
aged  forty-six  years, — was  perfused  at  about  two  and  a  half  hours  after 
death.  During  the  two  hours  over  which  the  experiment  was  continued, 
535  grams  of  dextrose  were  consumed,  an  amount  equalling  0.07  mg. 
per  gram  weight  per  hour. 

An  Epidemic  of  Paratyphoid  Fever  Caused  by  a  "Carrier."^ — Sacquepee 
and  Bellot  (Progres  midicaJe,  1910,  No.  3,  25)  report  an  epidemic 
of  paratyphoid  fever  occurring  in  a  garrison  of  250  soldiers.  In  the 
course  of  eight  days,  nineteen  men  became  sick.  The  majority  of  the 
cases  were  typical,  and  ran  a  mild  course,  but  a  rather  unusual  feature 
was  the  prominence  of  meningeal  symptoms — headache,  Kernig's 
sign,  stiff  neck,  and  Babinski's  sign.  There  were  no  fatal  cases.  Blood 
cultures  were  made  in  eight  instances  and  in  seven  of  these  Bacillus 
])aratyphosus  /?  was  isolated.  The  same  organism  was  obtained  from 
the  stools  in  ten  cases,  and  from  the  urine  in  two.  The  agglutination  test 
was  positive  in  dilutions  varying  from  1 :  350  to  1 :  900  with  bacillus 
paratyphosus  /?,  but  was  negative  even  in  dilutions  of  1:50  and  1.30 
with  Bacillus  typhosus,  and  Bacillus  paratyphosus  «.  Both  food  and 
water  could  be  ruled  out  as  possible  sources  of  the  infection,  and  it 
was  then  found  that  one  of  the  cooks  had  suft'ered  from  a  mild  gastric 
upset,  with  headache,  anorexia,  and  vague  pains,  several  days  before 
the  epidemic  began.  In  spite  of  his  indisposition,  however,  he  continued 
his  work.  Bacteriological  examinations  of  his  stools  somewhat  over 
two  months  after  the  onset  of  the  epidemic  showed  the  i)resenco  of 
Bacillus  paratyphosus  B.  Similar  results  were  obtained  at  intervals 
later.  His  blood  serum  agglutinated  the  Bacillus  paratyphosus  ,3  in 
dilutions  of  1:S0,  but  failed  to  agghitinate  typhoid  or  ])aratyph()id  «  at 
1  :20.  The  authors  consider  that  the  cook  had  i)ass(Ml  through  a  mild, 
unrecognized  attack  of  paratyphoid  fever,  din-ing  which  he  had  infettod 
the  men  whose  food  h(>  liandled. 

Purpura  Haemorrhagica  Due  to  Benzol  Poisoning. — Selling  {Johns 
llopkui.s  JIo.sp.  Bull.,  1010,  xxi,  33)  has  .stuthed  a  series  of  seven  cases 
of  purpura  hemorrhagica  occurring  in  workers  in  a  factory  of  tin  cans, 
and  ajjparently  resuUing  from  the  use  of  a  substitute  for  solder,  which 
contained  Ix-nzol.  Two  of  th(>  cases  \V(m-(>  s(>vere,  and  proved  nipidlv 
fatal.  The  most  reniarkable  fcatiu'e  was  the  blood  ])icture,  whicli  was 
that  of  an  a])lastic  anemia.  I'he  red  C(>lls  showc^d  only  slight  paUor 
and  anisocytosis.  Xucleated  red  cells  were  practically  ab.sent.  The 
platelets  were  markedly  diminished  in  number.  There  was  a  relative 
increase  in  mononuclear  lenkoevtes,  associated  with  an  extreme  leuko- 
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])enia  which  reached,  in  one  instatice,  140  cells  per  c.inni.  A  series  of 
similar  cases  was  reported  bv  Saiitesson,  of  Stockholm,  in  1897.  In 
these  the  etiolo*;ical  factor  was  benzol,  which  was  used  as  a  solvent  for 
rubber.  The  injection  of  benzol,  as  well  as  of  chemically  pure  benzene, 
into  rabbits  caused  aplasia  of  the  bone-marrow,  and  marked  leuko- 
j)enia,  with  only  moderate  action  on  the  red  cells.  Other  workers  with 
i)enzol  have  reported  the  presence  of  hemorrhage.s  following  experi- 
mental injection. 

Intermittent  Hydrarthrosis. — Up  to  the  })resent  contribution,  the  litera- 
ture containe<i  reports  of  about  seventy  cases  of  recurrent  effusion  into 
joints,  with  little  or  no  febrile  disturbance,  and  no  local  .signs  of  inflam- 
mation, the  so-called  intermittent  hydrarthrosis.  Ivxamples  of  this  dis- 
ease fall  into  one  of  two  main  groups — the  primary  cases  which  come  on 
without  definite  cause,  and  in  which  the  joints  recover  completely  in  the 
intervals,  and  the  symptomatic  cases  in  which  the  joints  have  been  more 
or  less  severely  damaged  by  antecedent  disease.  While  the  majority  of 
instances  describetl  hitherto  fall  into  the  former  class,  five  of  the  eight 
reported  by  Garrod  ( Qiiartrrli/  Jour.  Mccl.,  1910,  iii,  207)  are  of  the 
symptomatic  type.  With  Schlesinger,  (xarrod  regards  the  condition  as 
akin  to  the  acute  circumscribed  (edema  of  Quincke,  and  cites  other 
instances  showing  the  relation  of  certain  transient  articular  lesions  to 
cutaneous  lesions  of  the  erythema  grou}),  that  is,  Henoch's  purpura, 
erythema  nodosum,  the  rashes  of  rlieumatic  fever.  Moreover,  circum- 
scribed oedema  sometimes  exhibits  periodicity,  and  certain  angioneurotic 
disturbances  met  with  in  it  have  also  been  found  in  association  with 
intermittent  hydrarthrosis.  In  several  cases  already  on  record,  the  two 
conditions  were  a.ssociated  in  the  same  patient,  and  in  one  of  Garrod'.s 
ca.ses,  effusion  into  knee  and  wrist  joints  was  accompanied  by  recurring 
(edema  of  the  eyelids.  In  two  other  cases  there  are  charts  showing 
remarkable  regularity  in  the  length  of  both  attacks  and  interv'als  over 
periods  of  six  and  fourteen  months  respectively.  In  all  cases  met  with 
i)y  (iarrod,  either  one  or  both  knees  were  affected  alone  or  in  connection 
with  other  joints.  Of  concurrent  conditions,  pregnancy  exercises  the 
most  influence  on  the  course  of  intermittent  hydrarthrosis.  In  almost 
every  ca.se  in  which  pregnancy  has  intervened,  the  articular  attacks 
have  stoi)i)ed  during  that  period. 

Experiments  on  Secretory  Gastric  Stimulants. — Pavlov,  as  is  well  known 
has  shown  that  tiie  secretory  function  of  the  gastric  glands  is  dependent 
on  two  factors,  a  so-called  "psychic"  or  "reflex"  .stimulus  carried 
through  the  central  nerv^ous  sy.stem,  and  excited  by  the  sight,  taste,  or 
smell  of  food,  and  a  so-called  "chemical"  stimulus  due  to  the  action  of 
various  chemical  substances  through  the  blood,  substances  found  and 
existing  pre-formed  in  the  food,  as  in  the  case  of  various  .salts  and 
extractives,  or  resulting  from  the  decomposition  of  various  albuminous 
bodies.  BoLDlREV  (Russlci/i  Vrach,  1910,  etc.)  has  studied  the  relative 
stiuuilating  effect  on  the  gastric  glands  of  decoctions  of  six  kinds  of  fish, 
hare,  beef,  and  chicken,  and  a  solution  of  Liebig's  extract,  em])l()ying  dogs 
with  gastric  fistuhe  prepared  according  to  I^ivlov.  Ivpial  (piantities 
of  fish  or  meat  l)r()ths  respectively  were  iiuroduced  into  the  stomachs 
at   a  tem])eraturc  of  38°  C,  care  being  taken  to  eliminate  all  psychic 
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factors.  Comparing  the  action  of  fish  broth,  beef  bouillon,  and  IJebig's 
extract,  it  was  found  that  fish  broth  possessed  the  highest  stimulating 
power  on  gastric  secretion.  Control  experiments  showed  that  the 
action  was  not  due  to  salts  or  extractives  in  the  broth,  but  to  certain 
specific  cjualities  of  the  fish  broth.  This  activating  power  of  fish  broth 
varies  for  different  finds  of  fish — the  broth  made  from  the  "chub" 
being  the  strongest,  exceeding  that  induced  by  the  same  amount  of  beef 
bouillon  both  in  quantity  and  in  duration  of  its  secretion.  The  pepsin 
content  was  slightly  less  per  c.c,  but  increased  absolutely  in  proportion, 
being  as  96: 99.  The  acidity  in  the  case  of  fish  broth  was  4.5;  in  the  case 
of  beef  bouillon,  3.8.  A  repetition  of  the  experiment  through  many 
days  failed  to  lessen  the  secretory  activity  of  the  stomach  through  a 
summation  of  stimuli  as  in  the  case  of  "psychic"  stimulants;  on  the  con- 
trary, such  repeated  introductions  of  the  broth  heightened  the  irritability 
of  the  gastric  mucosa,  stimulating  it  even  to  more  copious  secretion.  The 
author,  therefore,  suggests  that  in  fish  broths  we  may  have  an  excellent 
stimulant  to  gastric  secretion  which  does  not  lose  its  efl'ect  through  its 
repeated  use,  and  may,  therefore,  be  of  practical  value. 


The  Action  of  Mercury  on  the  Complex  Hemolysis  of  Immune  Serums  and 
on  the  Wassermann  Reaction.— Epstein  and  Pribram  {Ztschr.  f.  exp. 
Path.  u.  Therap.,  1909,  vii,  549)  find  that  small  quantities  of  mercury 
accelerate  and  accentuate  immune  serum  hemolysis  in  vitro,  so  that 
possible  fixation  of  complement  may  be  missed.  They  next  attempted 
to  reproduce  the  reaction  in  vivo.  A  rabbit  was  selected  whose  serum 
possessed  the  property,  similar  to  that  of  luetic  serum,  of  inhibiting 
hemolysis  by  the  immune  serum  of  a  sheep,  when  treated  previously 
with  the  alcoholic  extract  of  a  guinea-pig's  heart.  They  found  that  the 
corrosive  sublimate,  which  was  injected  subcutaneously,  appeared  in  the 
blood  of  the  rabbit  in  sufficient  strength  to  inhibit  complement  fixation. 
The  experiment  seems  to  indicate  that  caution  must  be  exercised  in 
interpreting  the  disappearance  of  a  previously  positive  Wassermann 
reaction  in  a  patient  under  mercurial  treatment.  The  disappearance  of 
the  reaction  does  not  mean  a  cure  necessarily;  it  may  be  due  sim})ly  to 
the  fact  that  enough  mercury  is  circulating  in  the  patient's  blood  to 
inhibit  the  reaction. 


Studies  on  the  Physiologically  Active  Substarce  of  the  Thyroid  Gland.— 
Since  the  ex])erimental  studies  of  the  action  of  the  thyroid  gland  and  its 
products  are  l)ased  largely  on  surgical  removal  of  tlic  thyroid  and  the 
])arathyroids  as  well,  thus  complicating  the  sym])tonis  and  making 
deductions  unreliable,  Pick  and  Pinki.es  {Zfsrhr.  f.  r.rp.  Path.  ii. 
Therap.,  1909,  vii,  518)  have  re-investigated  the  subject.  For  their 
experiments  they  have  used  young  goats,  since  it  has  been  shown  that 
in  this  animal  the  thyroid  gland  can  be  removed  with  comparative  ease 
without  injury  to  the  parathyroids;  furthermore,  the  clinical  ])icture 
of  myxa'dema  is  well  marked  in  the  g(»at,  es])ecially  when  the  gland  is 
removed  early  in  life.  The  thyroid  glands  used  in  the  treatment  of 
tlu>  thyroidectonii/.ed  goats  were  obtained  Uvsh  from  hogs.  The 
authors  have  stiidieil  tlie  therapeutic  <>tl'ect  of  the  following  substances: 
thyroid  gland;  iodolhyrin;  thyreoglobulin;  tlivreoprotei*!,  the  i)roduels 
of  pe])ti(' and   try|)lic  digestion  of  the  thyroid  gland,  inchiding  ])ritnary 
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and  secondary  albumoses  and  further  cleavage  products,  obtained 
separately.  They  find  that  thyroid  gland  and  thyreoglobulin  have  a 
marked  and  rapidly  beneficial  action.  Secondary  albumoses  derived 
from  hydrolysis  of  the  thyroid  arc  also  active,  but  apparently  less  so 
than  the  former  substances.  Thyreoproteid,  iodothyrin,  and  the  less  com- 
j)lex  jiroducts  of  digestion  of  the  thyroid  were  wholly  inert.  Their  experi- 
ments oficr  no  groimd  for  the  supposition  that  iodothyrin  is  the  active 
constituent  of  the  gland,  or  even  that  it  is  one  of  the  active  constituents. 
The  authors  believe,  apparently,  that  iodothyrin  is  capable  of  stimu- 
lating the  thyroid  gland  to  increased  activity  d,nd  are  inclined  to  attribute 
the  favorable  results  in  myxoedema  reported  in  literature  to  stimidation 
of  the  gland  itself,  a  part  of  which  they  assume  has  persisted,  but  is 
functionallv  insufficient. 


Disinfection  of  the  Skin  with  Tincture  of  Iodine. — Unger  {Berlin. 
Idin.  U'ocli.,  1910,  xlvii,  63)  has  tested  the  method  of  skin  disinfection 
proposed  by  Grossich  with  good  results.  The  field  of  operation  is 
painted  with'tincture  of  iodine  (10  per  cent,  to  12  per  cent.),  and  after 
a  few  minutes  (drying)  it  is  repainted  till  the  skin  has  the  dark  color  of 
a  negro.  After  operation  the  line  of  stitches  is  again  painted.  Better 
results  are  obtained  when  previous  washing  of  the  skin  is  omitted,  the 
author  says,  the  skin  being  shaved  dry,  when  necessary.  Numerous 
laparotomies  have  been  performed  after  employing  this  technique  with 
uniformly  good  results.  The  method  should  be  valuable  to  the  general 
practitioner  in  minor  operations,  such  as  pleural  aspirations,  infusions, 
etc.,  because  of  its  simplicity  and  rapidity. 

Bile  Acids  as  a  Cathartic. — Glakssxer  and  Singer  {J]'ien.  Idin. 
]yorli.,  1910,  xxiii,  5)  have  discovered  that  bile  administered  per  rectum 
leads  to  prompt  evacuation  of  the  bowels.  The  action  has  been  studied 
in  detail  in  dogs,  and  it  has  been  found  that  the  peristalsis  is  set  up 
chiefly  in  the  large  intestine.  Bile  acids  are  the  active  constituent  of 
the  bile.  Cholic  acid  acts  most  powerfully,  though  taurocholic  and 
glycocholic  acids  also  cause  active  {)eristaltic  movements.  Because  of 
its  expense,  the  extensive  use  of  cholic  acid  is  precluded.  "Platner's" 
bile  has  been  found  to  be  a  suitable  substitute,  given  in  doses  of  0.2  to 
0..5  gram.  As  a  rule,  the  patient  has  a  stool  in  five  to  fifteen  minutes 
after  administration  per  rectum.  The  stool  is  formed,  with  no  e.xcess 
of  fluid.  The  results  have  been  especially  gratifying  in  paralytic  ileus, 
in  post-operative  and  peritonitic  intestinal  paresis,  and  in  atonic  con- 
ditions of  the  large  bowel. 


The  Lungs  and  Trauma. — KfLRS  (Arrfriv  f.  r.rp.  Path.  n.  Pharmakol., 
1909,  Ixii,  o9j  reports  the  pulmonary  eft"ects  of  trainna  of  the  chest  in 
dogs.  In  addition  to  pleural  wounds,  rather  extensive  lesions  of  the 
lung  occurred.  The  usual  finding  was  hemorrhage.  The  skin  was 
often  intact.  At  times  the  hemorrhage  involved  an  entire  lobe.  Infec- 
tion of  the  hemorrhagic  area  was  not  observed.  That  similar  lesions 
occur  in  man  as  a  consequence  of  blows  with  blunt  instruments  is  quite 
possible,  though  conclusions  cannot  be  drawn  safely  in  this  instance  from 
the  results  of  animal  experiments.  However,  pneumonia  following  trauma 
occurs  occasionally  in  man.     It  is  probable  that  the  immediate  efiFect  of 
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trauma  in  man  and  the  dog  is  identical.  In  man,  the  liability  to  infec- 
tion of  the  hemorrhagic  zone  is  nuich  greater.  The  pneumonia  develops 
gradually,  usually  several  days  subsequent  to  the  traumatism,  probably 
from  progressive  extension  of  the  bacterial  infection. 
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The  Etiology  of  Appendicitis. — ]MacLean  {Miff.  a.  d.  Grenzyeb.  d. 
Med.  u.  Chir.,  1909,  xxi,  36)  investigated  the  causes  of  appendicitis 
among  soldiers  and  sailors,  and  restricted  the  investigation  to  the  im- 
portance of  a  simple,  infectious  intestinal  catarrh,  intestinal  worms, 
influenza,  the  mode  of  life,  and  the  nourishment  taken.  A  large  num- 
ber of  cases  of  intestinal  catarrh  and  dysentery  were  observed  by  Mac- 
Lean  in  China,  and  he  concludes  that  appendicitis  occurs  very  rarely 
in  these  conditions.  Xor  does  there  seem  to  exist  any  special  cau.sal 
relation  between  tyj)hus  and  apjiendicitis,  or  between  the  presence  of 
intestinal  worms  and  appentlicitis.  Likewise  as  between  influenza  and 
appendicitis,  a  causal  relation  can  be  excluded.  The  Chinese  enjoy 
a  rare  immunity  from  appendicitis,  which  is  regarded  as  the  ofispring 
of  Pvuropean  culture.  It  has  its  essential  cause  in  the  ilifferent  modes 
of  life  of  cultured  and  uncultured  people.  When  this  difference  in 
living  between  the  people  of  nations  free  of  appendicitis  and  those 
among  whom  it  is  common  and  increasing  is  investigated,  it  is  found  that 
it  must  lie  in  the  ditt'erence  in  nourishment.  It  lies  probably  in  the 
difference  in  the  consum|)tion  of  meat,  which  is  greater  among  Western 
])cople  than  those  of  the  Kast.  greati-r  among  city  ])eople  than  coimtry 
people,  and  greater  today  than  one.  hundred  years  ago.  It  is  generally 
known  that  appendicitis  is  a  disease  of  the  well-to-do,  who  eat  more  meat 
than  the  poorer  people.  Constipation  is  almost  a  national  condition  in 
Germany,  England,  and  America.  In  China,  oxce{)t  in  opium  smokers 
constipation  is  rare,  which  is  also  true  of  country  people  in  general. 
The  constipation  associated  with  a  meat  diet  disai)pears  as  soon  as  the 
|)hysician  enforces  a  vigorous  vegetable  diet.  Mucous  colitis  is  very 
fre(|uent  in  (he  meat  eating  countries,  but  is  very  ran*  in  the  Chinese*, 
colored  pe()|)lc,  and  those  who  live  in  the  coimtry.  MacLean  has  never 
.seen  it  among  the  Chinese.  It  is  well  known  that  constipation,  nnicous 
coliti.s,  and   appendicitis   are  frecpiently   associatecl.     They   shoukl    be 
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looked  upon  as  the  results  of  a  predoiiiinating  meat  diet.  This  theory 
of  chronic  irritation  of  the  lower  bowel  and  its  relation  to  apjiendicitis, 
explains  some  (juestions,  previously  unexplained.  The  infrequency  of 
appendicitis  in  infants  and  young  children  is  due  chiefly  to  the  fact  that 
they  are  not  meat  eaters.  Whatever  ]>re})onderance  of  appendicitis 
occurs  among  military  men  is  due  to  the  fact  that  in  the  service,  they  eat 
more  meat  than  at  home.  ]Men  have  the  disease  more  fre(iuently  than 
women  for  the  same  reason,  and  the  occurrence  of  the  disease  in  several 
members  of  the  same  family,  is  to  be  explained  by  the  fact  that  they  all 
]>artake  of  the  same  excess  of  meat.  In  MacLean's  opinion,  therefore, 
an  excessive  meat  diet  is  the  underlying  cause  of  appendicitis. 


The  Causation  of  Perforating  Ulcer  of  the  Foot. — Levy  {Mifi.  a.  d. 
Greiizgeli.  <l.  Med.  u.  Cliir.,  1909,  xxi,  So)  is  inclined  to  view  everv 
genuine  perforating  ulcer  as  the  result  of  a  central  nervous  disturbance, 
since  it  is  exceedingly  difficult,  probably  impossible,  in  a  multiple  neuritis 
to  exclude  a  central  disease.  Probably  many  cases  reported  in  past 
years,  of  "perforating  ulcer  in  neuritis,"  were  in  reality  due  to  an  un- 
recognized tabes.  In  the  12  ])atieuts  j)resenting  14  perforating  ulcers 
of  the  foot,  typical  arthopathies  were  present.  The  joints  and  bones 
participated  in  the  process,  with  the  exception  of  one  case  in  which  there 
was  a  spontaneous  fracture.  In  one  case  of  chronic  ulceration  of  the 
toe  in  syringomyelia,  no  bone  changes  were  manifest.  The  ulcer 
showed  no  signs,  microsco])ically.  of  tuberculosis.  In  general,  every 
chronic  ulceration  with  simultaneous  disease  of  the  nerv'ous  system, 
should  not  be  considered,  a  priori,  as  a  i)erforating  ulcer.  The  changes 
in  the  bones  and  the  joint  in  Levy's  cases  were  regarded  as  the  ])rimary 
condition,  the  perforating  ulcer  as  a  secondary  result.  ^Mechanical 
insults  j)lay  only  a  j)re(lisposing  role,  and  not  a  jjurely  causal  one.  An 
exact  clinical  and  .r-ray  examination  should  be  made  in  all  cases  of 
perforating  ulcer,  and  should  determine  the  existence  of  these  changes 
(arthropathies,  synovial  efi'usion,  spontaneous  fracture).  When  sur- 
gery is  called  upon  as  a  therapeutic  measure,  the  primarily  diseased 
portions  of  the  bones,  Avhich  are  the  underlying  cause  of  the  perforating 
ulcer,  should  be  removed. 


Acute  Primary  Tj^jhlitis.— Ropke  {Archiv  f.  kiln.  Chir.,  1909,  xcix, 
100)  says  that  in  the  whole  literature  of  acute  inflammations  of  the  right 
iliac  fossa,  cases  of  acute  i)rimary  tyj)hlitis  are  met  with  only  very  rarely. 
Many  internists  have  denied  the  occurrence  of  this  condition,  while 
others  admit  that  it  does  occur  occasionally.  Ropke  reports  four  cases 
which  were  operated  on  for  appendicitis  and  the  diagnosis  thus  made. 
In  one  ca.se  in  which  there  had  been  jjrevious  similar  attacks,  there  was 
found  to  be  a  total  obliteration  of  the  appendix,  which  was  probably  due 
to  the  previous  occurrences  of  appendicitis.  The  similarly  of  all  attacks 
and  ])articularly  the  occurrence  with  every  attack  of  a  troublesome 
diarrhoea,  gives  reason  for  the  opinion  that  each  attack  of  appendicitis 
had  set  up  a  severe  inflammation  of  the  cpecum,  esj)ecially  as  the  api)en- 
dix  was  free  of  aflhesions.  The  inflammatory  process  in  the  right  iliac 
fossa  takes  its  origin  in  the  great  majority  of  cases  from  the  appendix,  but 
in  rare  cases  it  may  come  alone  from  tlie  csecuin.  A  stercoral  typhlitis 
cannot  be  demonstratefl  with  certainty.     The  typhlitis  may  be  caused 


604  PROGRESS   OF   MEDICAL   SCIENCE 

by  infection  from  the  intestinal  contents  or  by  way  of  the  blood  or  lymph 
paths.  A  sharp  distinction  cannot  be  made  between  ty])hlitis  and 
appendicitis,  the  clinical  symptoms  of  both  being  the  same  throughout. 
The  treatment  of  acute  typhlitis  is  essentially  the  same  as  for  appen- 
dicitis. The  appendix  should  be  removed  at  every  operation,  even  if  it 
appears  to  be  normal. 

Radical  Operation  for  Non-incarcerated  Hernia. — Imield  {Devi.  Ztschr. 
f.  Chir.,  1909,  ciii,  57)  makes  a  report  on  454  hernias  operated  on  in 
Kocher's  clinic  in  Bern.  There  were  342  indirect  and  24  direct  inguinal, 
38  femoral,  25  umbilical,  21  epigastric,  and  4  ventral.  The  indirect 
inguinal  hernia  were  operated  on  by  four  different  methods.  In  most 
of  the  cases  the  invagination-displacement  method  of  Kocher  was 
employed.  Here  and  there  the  lateral  displacement  method  of  Kocher, 
without  invagination  was  performed.  For  those  cases  not  suited  to 
either  of  these  methods,  the  so-called  "old  method"  was  done,  and  it 
was  also  used  in  children.  It  consisted  in  isolating  and  ligating  the  sac 
and  then  placing  it  in  a  high  position,  the  canal  then  being  sutured. 
Here  and  there  the  Bassini  method  was  employed,  but  only  in  very 
rare  cases  was  it  the  pure  Bassini  method.  In  the  umbilical,  epi- 
gastric and  ventral  hernias,  the  sac  was  removed  and  the  ring  closed. 
Two  patients  died,  a  mortality  of  0.44  per  cent.  In  most  cases  a  hema- 
toma developed,  which  was  left  alone,  punctured  and  aspirated,  or 
cleaned  out.  In  4  cases  there  was  suppuration  and  healing  by  granu- 
lation, in  all  others  by  first  intention.  The  best  end  results  in  the 
indirect  inguinal  hernias,  were  obtained  by  the  invagination — displace- 
ment method,  i.e.,  25.2  per  cent,  of  permanent  cures.  In  the  femoral 
this  method  showed  94.45  per  cent,  of  permanent  cures.  It  was  em- 
ployed in  only  3  direct  inguinal  hernias,  and  of  these,  2  recurred,  33.3 
per  cent,  of  cures.  With  this  method  Hirschkopf  operated  on  S3  cases 
and  obtained  98.8  per  cent,  of  permanent  cures;  Daiches,  in  90  cases, 
obtained  96.7  per  cent.;  and  Imfeld,  in  247  cases  in  ihis  series,  obtained 
only  94.4  per  cent.  These  poorer  results  are  explained  as  follows:  Two 
of  the  recurrences  were  in  direct  inguinal  hernias,  which  are  especially 
unsuited  to  this  method;  many  of  the  operations  were  performed  by 
assistants;  the  hernias  in  which  there  was  no  hernial  sac  Avere  excluded 
from  the  series  and  these  give  the  best  results;  and  finally,  Hirschkopf 's 
reports  concerned  the  cases,  one  to  two  years  after  operation,  Daiches' 
five  years  after,  and  Imfeld's  five  to  eight  years  after  o})eration. 


The  Treatment  of  Fracture-dislocations  of  the  Spine  with  Compression.^ 

Robertson  (Deut.  Zffirhr.  f.  Chir.,  1909,  ciii,  179)  says  that  in  every 
fracture  of  the  body  of  a  vertebra  with  compression  of  the  cord  by  the 
bone,  in  which  the  diagnosis  is  established  by  the  .r-rays,  a  careful  oj)era- 
tion  is  necessary.  The  operation  should  aim  to  ex])()se  freely  the  site 
of  the  c(mipression.  A  laminectomy  alone  is  not  sufficient,  but  the  bone 
on  the  posterior  .surface  of  the  wounded  body  nnist  be  excisetl  to  obtain 
positive  results.  The  pairs  of  nerves  immediately  above  or  b(4ow  the 
dislocated  vertebra  should  be  divided  in  order  to  prevent  as  far  as 
po.ssible  angulation  of  the  spinal  cord  and  the  dura.  A  preliminary 
heniostasis  should  be  obtained,  not  only  to  make  the  operation  more 
easy,  but  also  to  prevent  the  aceunuilatioii  of  blood,  which  may  interfere 
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with  the  blood  supply  oF  this  region.  Provisional  sutures  are  introduced 
on  either  side  of  the  proj)oseil  incision,  wiiich  on  l)ein<>;  tied  will  control 
the  lileedino-  in  the  soft  tissues.  Adrenalin  injections  are  employed  to 
control  the  bleetling  from  tlu^  dura  in  tiie  bone.  The  loss  of  cerebro- 
spinal fluid  in  the  days  following  the  operation  is  not  important,  and  any 
disturbance  which  may  result  from  its  loss  can  be  overcome  hy  hypoder- 
moclysis.  An  effort  should  be  made  to  provide  immobility  by  a  plaster 
cast,  after  operation,  and  even  on  the  operation  table. 


The  Treatment  of   Convulsions    Following   Orthopedic    Operations.^ 

ScHANZ  {Zentralbl.  f.  Chir.,  1910,  xx.vs^ii,  43)  says  that  occasionally, 
shortly  after  an  orthopedic  operation,  epileptiform  convulsions  occur, 
and  sometimes  prove  fatal.  They  may  occur  on  the  same  day  or  several 
days  after  the  operation.  Before  the  convulsion  the  patient  may  be 
apathetic,  complain  of  severe  headache,  or  be  very  cheerful.  Fr.equently 
there  is  a  sharp  rise  of  temperature,  at  the  beginning  of  the  convulsion, 
which  does  not  depend  upon  an  infection.  The  convulsion  is  so  similar 
to  the  epileptic  type  that  they  are  frecjuently  confused,  and  the  relation 
between  the  convulsion  and  the  operation  is  not  suspected  until  a  series 
of  convulsions  have  taken  place.  The  course  of  the  cases  vary.  Of 
about  10  cases  seen  by  Schanz,  1  died,  1  developed  hemiplegia,  and 
all  the  others  recovered.  Von  Aberle  has  shown  that  the  convulsions 
are  due  to  fat  emboli.  Before  he  knew^  the  cause  of  the  convulsions, 
Schanz  had  employed  subcutaneous  saline  infusions  in  the  treatment 
and  he  regards  the  effects  as  evidently  favorable;  more  favorable  the 
earlier  and  the  more  abundantly  they  are  given.  He  believes  that  the 
effect  of  the  saline  solution  is  to  dilate  and  flush  the  capillaries  in  which 
the  fat  droplets  are  lodged,  tending  to  thin  out  the  fat  emulsion  and  to 
force  it  onward.  The  rule  in  his  clinic  is  to  give  immediately  one-half 
to  1  liter  of  the  saline  solution,  in  different  places.  In  a  very  severe 
case  threatening  the  life  of  the  patient,  he  would  give  the  infusion  intra- 
venouslv. 


A  Contribution  to  the  Operative  Treatment  of  Epilepsy.— E.  Biecher 
{Zentralbl.  f.  Chir.,  1910,  xxxvii,  5)  after  referring  to  the  report  of 
Krause  on  the  results  of  excision  of  the  brain  centres  controlling  the 
convulsions,  calls  attention  to  the  method  of  treatment  employed  by 
H.  Bircher.  This  method  is  more  simple  and  Bircher  believes  as 
effective  as  the  Krause  excision.  The  ])art  of  the  brain  involved  is 
exposed  freely  by  an  osteo{)lastic  flap.  The  dura  will  be  found  under 
strong  tension,  especially,  in  cases  of  genuine  epilepsy,  as  Kocher  and 
more  recently  Friederich  and  Krause  have  shown.  The  dura  is  then 
carefully  opened,  preferably,  with  a  crucial  incision,  and  the  brain 
exposed.  Now  follows  the  important  procedure  of  massaging  the 
exposed  brain  surface.  This  is  best  done  with  the  thumb,  for  three  to 
five  minutes,  covers  all  the  cortex  in  the  ojjening,  and  has  no  regard  for 
the  pia  mater.  The  dura  is  then  closed  or  a  drainage  opening  is  left. 
It  is  absolutely  necessary  to  open  the  dura,  otherwise  the  desired  result 
will  not  be  obtained,  as  was  shown  after  two  operations  on  one  ca.se,  in 
which  after  the  third  operation  and  the  o])ening  of  th(^  dura  the  attacks 
slowly  disappeared  and  have  been  absent  for  four  and  one-half  years.  In 
three  other  cases  the  cure  has  lasted  two  and  one-half,  two,  and  one-half 
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a  year.  The  eft'eet  of  tliis  treatment  on  the  brain  was  shown  in  a  case 
which  came  to  autopsy  eight  weeks  after  oi)eration.  For  four  years  the 
attacks  had  been  increasing  in  frecjuency  and  severity  and  the  patient 
would  remain  imconscious  for  several  days  at  a  time.  Because  of  the 
marked  brain  pressure  at  the  time  of  operation,  the  bone  covering  the 
opening  was  removed.  Primary  healing  occurred.  For  two  months 
there  was  no  convulsion  and  then  more  severe  attack  than  usual 
occurred.  The  patient  died  four  days  later  in  status  epilepticus.  The 
autopsy  showed  excessive  tension  of  the  dura  and  the  ventricles  were 
slightly  enlarged.  At  the  site  of  operation  the  healing  was  faultless 
with  no  dural  adhesions.  The  whole  circumference  of  the  massaged 
surface  of  the  brain  could  be  mapped  out.  Its  color  was  whitish,  in 
contrast  to  the  gray  cortex,  and  the  surface  was  sunken  below  that  of  the 
surrounding  parts.  A  vertical  section  of  the  brain  was  made  and  it 
was  seen  that  the  massaged  surface  was  reduced  in  thickness  to  about 
one-fourth  of  the  normal.  In  the  centre  of  this  area  the  cortex  had 
completely  disappeared.  Bircher  thought  that  in  this  case  death  was 
due  rather  to  an  associated  valvular  disease  of  the  heart  than  to  the 
epilepsy.  He  believes  that  the  massage  brings  about  a  gradual  atrophy 
of  the  gray  matter  of  the  cortex  and  that  it  therefore  produces  the  same 
result  as  excision  of  the  cortex,  without  the  motor  and  sensory  paralysis 
which  immediately  follow  excision. 


Ureteral  Calculi. — Jeanbrau  (Ajin.  de.  m.  d.  org.  gen.-urin.,  1910,  i, 
1  and  132),  in  an  extensive  paper  on  this  subject,  takes  up  the  history, 
pathological  anatomy,  clinical  aspect,  diagnosis,  skiagraphy,  and  therapy. 
He  sums  up  the  clinical  picture  according  to  the  site  of  the  calculus. 
(1)  The  functional  symptoms  in  lumbar  and  iliac  calculi  and  those  of 
the  upper  part  of  the  pelvic  ureter  are  as  follows:  predominance  of 
symptoms  of  a  renal  character;  nephritic  colic  without  results  but  with 
pain  radiating  down  the  ureter,  or  vice  versa;  spontaneous  pain  along  a 
certain  extent  of  the  ureter  after  the  crisis,  persisting  indefinitely  with 
exacerbations  due  to  movement,  indigestion,  etc. ;  microscopic  hematuria 
after  the  crisis;  and  rarely  vesical  symptoms.  (2)  Functional  symp- 
toms of  juxtavesical  ureteral  calculi;  nephritic  colic  without  results,  and 
ureteral  crises;  pelvic  pain,  continuous  or  intermittent;  vesical,  seminal, 
testicular  and  rectal  symptoms  (Young).  (3)  Functional  sym})toms 
of  ureteral  and  intravesical  calculi:  vesical  symptoms,  sinuilating  a 
calculus  of  the  bladder  with  pain  at  the  end  of  the  penis,  burning  upon 
micturition,  dysuria,  sudden  arrest  of  the  stream,  polyuria  on  movement; 
seminal  and  testicular  symptoms;  nephritic  colic  without  results  and 
ureteral  crises  when  the  calculus  obstructs  the  meatus;  thes(>  symptoms 
are  esj)ecially  marketl  when  there  is  an  intravesical  prolapse  of  the  ure- 
teral mucosa.  When  the  calculus  becomes  blocked  and  immovable 
in  the  ureter,  it  increases  progressively  by  crystalization  upon  its  surface 
of  urates,  oxalates,  or  phosphates,  and  leads  more  or  less  rapidly  to 
destruction  of  the  kidney  by  pyoni>])hr<)sis,  by  urenephrosis,  vesical 
sclerosis  and  atrophy,  ])eriureteri(is  with  ulceration,  iierforation  of  the 
ureter,  ])erine])hritic  phlegmon  and  uret(M-;d  fistula,  through  wliich  the 
calculus  may  be  eliminated.  Every  calculus  arrested  in  the  kidney, 
l)roceeds  to  the  com|)lefe  destruction  of  the  kidney  which  forms  it. 
At  the  same  time  it  prepares  the  amn'ia  for  the  tini(>  when  tiie  ureter 
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will  become  obliterated.  The  ureter  may  be  explored  bv  |)al|)atioii  to 
find  the  painful  area;  and  the  calculus  may  be  felt  thr()u<ih  the  alxlominal 
wall,  by  the  vajjina  or  rectum.  The  api)earance  of  the  ureteral  meatus 
may  lead  one  to  suspect  the  existence  of  calculus  hijrher  up  in  the  ureter, 
as  has  been  hown  by  Fenwick  and  corroborated  by  Klot/.  Kxi)loration 
of  the  ureter  by  the  ureteral  catheter  with  a  wax  tip,  will  often  show 
scratch  marks  on  the  wax  when  a  stone  is  present.  At  times  the  catheter 
will  ])ass  the  stone  without  receiving  such  marks.  The  a"-rays  have  re- 
duced considerably  the  indications  for  this  method  of  diagnosis.  In  64 
out  of  68  cases,  the  .r*-rays  gave  a  shadow  of  the  calculus.  All  calculi 
too  large  to  pass  spontaneously  will  give  a  skiagra])h  shadow,  Avith  some 
excei)tions  that  remain  to  be  studied.  The  causes  of  non-visibility  of 
the  stone  are:  (1)  Faulty  technicpie;  (2)  the  chemical  constitution  of  the 
stone;  and  (3)  its  small  size.  The  chemical  constitution  plays  the 
most  important  role.  The  stone  may  be  removed  by  the  superior  orifice 
of  the  ureter  after  a  nephrotomy  or  pyelotomy,  by  the  inferior  orifice 
after  a  cystotomy,  or  by  incision  of  the  ureter,  nretero-lithotomy. 
Nephrotomy  is  indicated  only  when  there  is  a  period  of  anuria  and  when 
there  coexists  a  stone  in  the  kiclney.  Pyelotomy  permits  easy  extraction 
if  the  pelvis  is  accessible  and  it  is  dilated.  Extraperitoneal  uretero- 
lithotomy is  the  operation  of  choice.  When  the  patients  are  not  anuric 
and  have  sufficient  resistance  not  to  succumb  to  the  anicsthetic,  uretero- 
lithotomy gives  a  mortality  of  1.16  percent.  In  10  cases  operatefl  on  in 
a  period  of  anuria  it  gave  6  fleaths,  or  a  mortality  of  60  per  cent.  Fistula 
formation  will  be  avoided  if  the  permeability  of  tlie  lU'eter  in  its  whole 
extent  can  be  established  after  the  removal  of  the  calculus. 
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The  General  Principles  of  Vaccine  Therapy. — Richardson  (Jovr. 
Amer.  Med.  Assoc,  1910,  liv,  2.").")j  ])oints  out  the  fact  that  in  vaccine 
therapy  the  aim  is  the  production  of  an  active  immunity.  Therefore, 
success  in  this  method  of  treatment  presupposes  that  the  patient  is  not 
already  completely  overwhelmed  by  the  infection.  Furthermore,  if 
this  procedure  is  to  bring  about,  as  it  should,  increased  bacterial  de- 
struction, with  the  setting  free  thereby  of  an  increased  amount  of  en- 
dotoxin, this  destruction  must  not  be  too  rajjid  or  excessive  lest  efforts 
to  cure  do  harm  through  hyperintoxication.  Bacterial  imnumity  is 
brought  about  through  the  action  of  a  great  variety  of  different  though 
related  immune  substances,  and  as  a  result  of  inoculation  with  vaccines 
there  may  be  formed  antitoxins,   anti-endotoxins,  lysins,   agglutinins, 
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precipitins,  opsonins,  and  other  allied  products.  By  bacterial  vaccine 
is  generally  meant  a  culture  of  the  special  organism  sterilized  by  heat,  or 
otherwise,  and  suspended  in  known  proportions  in  normal  salt  solution. 
Living  organisms,  attenuated  either  in  number  or  virulence,  have  also 
been  used.  In  this  connection  Richardson  mentions  the  work  of 
Strong,  who  inoculated  plague  bacilli  of  attenuated  virulence  in  order 
to  produce  a  stronger  immunity.  I^iving  typhoid  bacilli  and  tubercle 
bacilli  have  also  been  used  and  favorable  results  have  been  reported. 
Richardson  says  that  autogenous  vaccines  are  preferable  to  stock 
cultures.  No  definite  rules  can  be  laid  down  as  to  dosage.  It  is 
advisable  to  begin  well  below  what  is  considered  the  ordinary  dose  and 
gradually  to  increase.  The  inter\'al  between  doses  will  vary  in  different 
infections.  The  author  calls  attention  to  the  inoculation  against  typhoid 
fever  of  large  numbers  of  troops  in  the  British  Army,  as  reported  by 
Leishman.  Of  5473  soldiers  inoculated,  only  21  were  subsequently 
infected,  with  2  deaths,  while  of  6610  non-inoculated  in  the  same  regi- 
ment, 187  had  typhoid  and  26  died.  The  experience  of  the  Germans, 
while  not  so  extensive,  confirms  these  results.  Chantemesse  and  his 
colleagues  used  a  serum  treatment  of  typhoid  fever  in  1000  cases,  with 
a  death  rate  of  4.3  per  cent.  Of  5621  patients  who  were  given  routine 
treatment  during  the  same  time,  17  per  cent.  died.  The  nature  of 
Chantemesse' s  serum  is  not  understood,  though  he  claims  antitoxic 
properties  for  it.  Richardson  says  that  there  can  be  little  doubt  that 
infections  of  the  urinary  tract  due  to  the  colon  bacillus  are  favorably 
affected  by  vaccine  treatment.  Vaccines  have  also  been  used  with  favor- 
able results  in  the  treatment  of  gall-bladder  fistula  and  in  cases  of  appen- 
dicitis where  pure  cultures  of  colon  bacilli  were  obtained. 


Subcutaneous  Purgatives ;  a  Clinical  Study  on  Phenoltetrachlorphthalein. — 
RowxTREE  (Johus  IIopki)is  Hospital  Bull.,  1909,  ccxxii,  293)  reports 
his  results  with  the  subcutaneous  administration  of  phenoltetrachlor- 
phthalein. He  gave  0.4  gram  dissolved  in  20  c.c  of  oil  hypodermically 
to  patients  suffering  from  chronic  constipation.  Ten  out  of  twenty-five 
patients,  after  receiving  one  injection  of  this  oil  preparation,  together 
with  instructions  as  to  diet,  hygiene,  and  habit,  have  had  no  return  of 
constipation.  Rowntree  gives  the  following  disadvantages  of  the  general 
adoption  of  phenoltetrachlorphthalein  as  a  subcutaneous  purgative: 
(1)  The  insolubility  of  the  drug  in  water.  (2)  The  slight  degree  of 
its  solubility  in  oil,  necessitating  a  large  volume  for  injection.  (3)  The 
long  time  that  elapses  before  the  onset  of  purgation  (eighteen  to  twenty- 
four  hours).  (4)  The  mild  character  of  its  action,  which  is  laxative 
rather  than  i)urgative.  The  redeeming  features  are:  (1)  The  pro- 
longed nature  of  its  action.  (2)  The  absence  of  crampy  pain  and  colic 
throughout  the  period  of  its  action.  (3)  Its  non-irritant  action  locally. 
(4)  The  constancy,  at  least  in  the  cases  so  far  studied,  with  which  it 
has  produced  its  result.  (5)  The  non-toxicity  of  the  drug.  Rowntree 
says  that  it  may  prove  of  value:  (1)  In  coma;  (2)  in  marked  gastro- 
intestinal irritability  when  nothing  can  be  given  by  mouth;  (3)  among 
the  in.sane,  who  often  refuse  to  swallow  medicine  and  who  fight  against 
enemas;  (4)  in  chronic  constipation,  together  with  hygienic,  dietetic, 
and  pyschical  treatment.  Rowntree  believes  that  it  is  worthy  of  a  trial 
in  the  field  of  ainloniinal  surgery,  where  its  introduction  under  the  skin 


THERAPEUTICS  609 

can  be  accomplished  during  the  anesthesia  without  any  pain  whatever, 
and  where  its  niihl,  prolonged,  laxative  effect,  continuing  for  from  four 
to  six  days,  may  possibly  entirely  dispense  with  the  necessity  of  adminis- 
tering any  purgative  by  the  mouth  during  the  first  week  subsequent  to 
the  operation. 

Magnesium  Poisoning. — Boas  (Bost.  Med.  and  ISiinj.  Jour.,  l*)t)0, 
clxi,  122)  believes  that  magnesium  poisoning  is  probably  more  frequent 
than  is  generally  supposed,  the  true  cause  of  the  toxic  condition  remain- 
ing unknown  in  most  cases.  Boas  reports  three  cases,  two  of  which 
were  suspected  merely  because  of  the  high  specific  gravity  of  the  urine. 
The  specific  gravity  in  one  of  these  cases  was  1070;  in  the  other  it  was 
1080.  These  two  cases  recovered,  but  the  third  case  died.  Fraser 
reports  a  case  of  his  own  and  discusses  six  other  reported  cases.  Boas 
has  made  a  careful  study  of  the  ten  available  cases,  and  in  addition 
carried  out  experimental  work  in  order  to  determine  the  conditions 
governing  the  absorj^tion  of  Epsom  salt  solutions.  He  found  that  in  the 
absence  of  hydremia  the  tendency  of  magnesium  sulphate  to  be  absorbed 
increases  with  the  concentration  of  the  solution,  the  dry  salt  being 
completely  absorbed  without  action  on  the  bowels.  This  fact  was 
shown  by  Hay  to  be  true  also  of  Glauber's  salt.  In  hydremic  condi- 
tions, however,  the  salt,  even  when  it  is  given  in  very  concentrated 
solution,  is  not  absorbed.  It  appears,  therefore,  that  the  practice  of 
giving  very  concentrated  solutions  of  magnesium  sulphate  to  deplete  the 
system  of  excessive  water  is  rational,  but  perhaps  not  without  possible 
danger.  In  the  absence  of  cedema  or  ascites,  the  object  of  giving 
magnesium  sulphate  can  be  none  other  than  to  produce  efficient 
catharsis.  To  attain  this  object  without  the  danger  of  intoxication 
from  absorption,  the  salt  is  best  given  in  solutions  not  exceeding  6  per 
cent,  in  concentration.  Above  this  concentration  more  or  less  magne- 
sium sulphate  is  absorbed,  and  its  presence  in  the  circulation  is  a  menace 
to  the  patient's  life.  As  a  result  of  Boas'  investigations,  the  ward 
patients  in  the  Massachusetts  General  Hospital  are  now  given  one- 
half  ounce  of  Epsom  salt  dissolved  in  three  ounces  of  water,  to  be  fol- 
lowed immediately  by  a  glass  of  water. 


The  Action  of  Strophanthin.— Crispoiti  [11  Polirlin.,  1900,  x\i,  248) 
has  made  numerous  experiments  with  ^Merck's  and  also  with  Biihringer's 
strophanthin.  He  gives  as  dosage  by  the  mouth  1  to  4  mg.,  and  up  to 
4  mg.  a  day;  by  intramuscular  injection,  1  mg.  and  up  to  3  mg.  a  day; 
by  intravenous  injection,  0.25  to  1  mg.,  and  up  to  2  mg.  a  day.  Stro- 
])hanthin  is  very  uncertain  in  its  action  when  given  by  the  mouth,  accord- 
ing to  Crispoiti;  small  doses  are  without  any  effect,  while  larger  doses 
rapidly  produce  symptoms  of  intolerance.  These  symptoms  are  head- 
ache, a  sense  of  tightness  in  the  chest  and  over  the  precordium,  marked 
slowing  of  the  pulse,  at  times  a  begeminal  pulse,  marked  rise  in  the  blood 
pressure,  cardiac  arrhythmia,  insomnia,  nausea,  or  vomiting.  Such 
.symptoms  are  less  marked  and  more  transient  when  stro]>hanthin  is  given 
intravenously.  Crisptjlti  says  that  stroj)hanthin  is  indicated  in  cases  of 
heart  failure  with  arrhythmia  and  low  blood  pressure,  or  in  infective 
processes  or  myocarditis  when  the  heart  is  giving  out,  anfl  when  an 
immediate    effect    is    required.     Given    intravenously,    strophanthin 
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should  make  the  pulse  slower,  fuller,  more  regular;  dyspnoea  and  cardiac- 
oppression  should  be  relieved,  diuresis  should  set  in,  and  the  general 
conditions  of  the  ])atient  should  improve  markedly  within  a  few  hours. 
The  dose  should  be  0.5  or  1  mg.  in  eases  of  severe  heart  failure;  one  in- 
jection a  day  is  usually  enough,  but  two  may  be  given  of  1  mg.  each  in 
bad  cases.  Four  or  five  intravenous  injections  are  usually  sufficient. 
Intramuscular  injections  of  from  0.5  to  1  mg.  of  strophanthin  are  indi- 
cated in  the  less  severe  cases  of  failure  of  comj^ensation.  ('risj:)olti 
gives,  as  contra-indications  to  the  use  of  strophanthin,  high  blood 
pressure  and  marked  arteriosclerosis  and  acute  or  chronic  nephritis. 


The  Intravenous  Use  of  Strophanthin  in  Broken  Cardiac  Compensation. — 

Stone  (Bost.  Med.  and  Surg.  Jour.,  1909,  xvii,  586)  says  that  in  certain 
cases  the  intravenous  use  of  strophanthin  has  a  most  favorable  effect 
in  restoring  cardiac  compensation.  The  immediate  result  is  to  increase 
the  amplitude  of  the  pulse  wave.  The  frequency  of  the  heart  is  at  the 
same  time  slowed  within  a  few  minutes,  almost,  if  not  quite,  as  com- 
pletely as  can  be  accomplished  by  the  administration  of  digitalis  prep- 
arations by  the  mouth  in  the  course  of  several  days.  This  immediate 
relief  will  last  from  twelve  to  seventy-two  hours,  and  in  some  cases 
even  longer,  and  is  usually  accompanied  by  free  diuresis,  or  will  per- 
mit diuretics  previously  inert  to  become  once  more  active.  Stone 
points  out  the  dangers  in  the  intravenous  use  of  strophanthin,  and  says 
they  must  not  be  underestimated.  The  therapeutic  dose  and  the 
poisonous  dose  are  near  together,  and  as  the  elimination  of  the  drug  is 
slow,  one  can  easily  get  toxic  symptoms  of  slowed  pulse  and  of  heart 
block  from  too  frequent  administration.  The  previous  administration 
of  digitalis  is  an  almost  sure  contra-indication  to  the  use  of  strophanthin. 
Cases  with  marked  renal  disease  do  not  respond  favorably  to  the  use  of 
strophanthin.  A  high  blood  pressure  is  not  a  contra-indication,  but 
marked  bradycardia  always  is.  Stone  gives  the  strophanthin  in  doses 
of  1  mg.,  which  dose  should  not  be  repeated  within  twenty-four  hours 
unless  in  exceptional  cases. 


Clinical  Experiences  with  Calcium  Lactate  in  Hemorrhages  of  the  Upper 
Air  Tract. — Simpson  {Med.  Record,  1909,  Ixxvi,  505)  writes  favorably 
concerning  the  control  of  hemorrhage  by  the  use  of  calcium  lactate.  His 
conclusions  are  as  follows:  (1)  Clinical  experience  shows  that  calcium 
lactate  has  a  controlling  influence  in  hastening  the  coagulation  of  the 
blood.  (2)  Its  efficacy  is  more  marked  in  hemophilic  cases  in  which 
the  coagulation  is  delayed  than  in  cases  of  normal  coagulation  time. 
{'.])  Before  o])eration,  especially  on  tonsils  and  adenoids,  careful  intpiiry 
shouhl  be  made  relative  to  any  hemophilic  tendency.  (4)  In  suspicious 
cases  the  coagulation  jx-riod  should  be  determined  before  o])eration. 
(5)  It  is  (|uestionable,  if  not  positively  contra-indicated,  whether  such 
operations  should  be  undertaken  in  hemophilic  cases  other  than  under 
the  most  extreme  urgency.  (())  In  all  cases  of  operations  for  the  removal 
of  tonsils  and  adenoids,  calcium  lactate  should  l)e  given  for  a  period 
prior  to  and  jiflcr  the  operation,  both  for  its  possible  (>tfect  in  diminish- 
ing the  immediate  hemorrhage  and  in  pr(>ven(ing  secondary  surface 
hemorrhage.  (7)  <  )f  the  calcium  salts,  the  lactate  is  mon-  positive  in 
its  results,  is  more  agreeable  to  administer,  and  is  less  irritating  to  (he 
stomach. 


PEDIATRICS  611 

A  Contribution  to  the  Cause  of  Pernicious  Anemia. — Berger  and 
TsACHHA  {Dciit.  Arrlt.  /.  kiln.  Mrd,  19(H),  xcvi,  252)  extracted  ^vith 
ether  the  mucous  menibraue  of  the  gastro-intestiiial  tract  of  cases  of 
pernicious  anemia  after  death  and  ()l)tained  a  Hpoid  substance  which 
in  vitro  as  Avell  as  exi)erimentally  on  animals  had  a  marked  lieinolytic 
action.  The  controls  made  with  normal  mucous  membrane  showed 
only  a  slight  hemolytic  action.  They  then  produced  a  catarrhal  inflam- 
mation of  the  gastric  mucous  membrane  of  dogs.  The  ether  extracts 
of  the  involved  mucous  membrane  contained  a  similar  lipoid  body. 
From  these  experiments  they  draw  the  conclusion  that  the  cause  of 
pernicious  anemia  is  a  chronic  catarrh  of  the  mucous  membrane  of  the 
gastro-intestinal  tract  and  the  consequent  production  of  a  hemolytic 
substance.  They  explain  the  beneficial  effects  of  intestinal  lavage  and  diet 
in  pernicious  anemia  upon  this  same  etiological  hypothesis. 


PEDIATRICS. 


UNDER   THE    CHARGE   OF 

LOUIS  STARR,  M.D.,  and  THOMPSON  S.  WESTCOTT,  M.D., 

OF    PHILADELPHIA. 


The  Etiology  of  Epidemic  Acute  Anterior  Poliomyelitis.— P.  H.  Roemer 

(Miincli.  med.  Woclt.,  1909,  Ivi,  2505)  discusses  the  work  done  by  him 
in  determining  the  cause  of  anterior  poliomyelitis.  JNIicroscopic  and 
culture  examinations  of  the  pharyngeal  and  tonsillar  secretions  Avere 
entirely  resultless;  the  same  was  true  of  the  examinations  of  the  cerebro- 
spinal fluid  from  six  cases  and  of  the  brain  and  spinal  cord  of  one  child 
that  died  of  the  disease.  Injections  of  the  cerebrospinal  fluid  into  mice, 
rabbits,  and  guinea-])igs  remained  negative;  injections  of  an  emulsion 
of  the  brain  and  spinal  cord  tissue  into  mice,  guinea-pigs,  and  rabbits 
remained  without  result,  but  in  the  case  of  a  monkey  there  occurred 
eight  days  after  the  operation  a  typical  ])alsy  and  death.  The  histo- 
logical examination  of  pieces  of  the  nervous  system  of  the  monkey 
revealed  typical  changes  of  the  disease.  An  enuilsion  made  from  the 
nervous  tissues  of  this  monkey  and  injected  into  rabbits  j)roduced  no 
change,  but  when  a  monkey  was  used,  the  typical  disease  developed 
followed  by  death  and  changes  ty|)ical  of  the  disease.  He  concludes 
that  the  causal  agent  of  e])idemic  acute  anterior  poliomyelitis  most  prob- 
ably does  not  belong  to  a  group  of  bacteria  easily  stained  or  cultivated — 
at  least,  it  probably  has  never  been  either  stained  or  cultivated.  The 
virus  is  contained  in  the  brain  and  spinal  cord  of  individuals  having  the 
disease,  and  may  be  conveyed  to  monkeys  by  intracerebral  inoculation. 
From  cases  of  experimentally  produced  poliomyelitis  in  monkeys  the 
virus  can  be  conveyed  to  other  monkeys  by  inoculation  of  brain  or 
spinal  cord  emulsion.  The  possibility  of  an  artificial  cultivation  of  the 
virus  in  vivo  is  thus  demonstrated. 
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Henoch's  Purpura  or  Angioneurotic  (Edema. — II.  C.  Barlow  {Brii. 
vied.  Jour.,  191U,  i,  15)  reports  the  case  of  a  boy,  aged  twelve  years,  who 
with  abdominal  pain  and  diarrhoea,  "the  motions  looking  like  blood," 
developed  on  both  legs  and  hands  white  swellings  the  size  of  a  walnnt, 
which  develo})ed  rai)idly,  lasted  a  few  to  twenty-four  hours,  and  then 
disappeared.  The  bloody  movements  continued,  the  urine  became 
bloody,  and  purpuric  spots  appeared,  first  over  the  elbows,  later  over 
other  parts  of  the  body.  Improvement  was  followed  by  a  return  of 
symptoms  in  a  similar  routine;  ultimately  the  boy  recovered.  A  similar 
case  is  reported  in  a  boy,  aged  four  and  one-half  years.  In  this  patient 
the  condition  lasted  two  months  before  convalescence  became  permanent. 
In  neither  case  was  the  spleen  palpable.  In  the  first  patient  there  was 
a  slight  elevation  of  temperature,  and  in  both  the  pulse  became  slow  and 
inteimittent.  In  the  second  patient  the  joints  were  slightly  involved. 
From  being  in  exiremis  on  one  day,  the  second  boy  would  return  to 
apparently  slight  illness  on  the  next.  The  best  explanation  for  the  illness, 
in  the  author's  opinion,  is  a  toxemia  acting  mainly  on  the  sympathetic 
nervous  system. 


The  Occurrence  of  Remissions  and  Recovery  in  Tuberculous  Meningitis. — 
The  study  of  797  cases  of  tuberculous  meningitis  occurring  in  seven 
London  Hospitals  since  the  year  1897,  and  of  which  17  (2  per  cent.), 
recovered,  as  well  as  a  thorough  study  of  such  cases  in  the  literature,  have 
led  A.  E.  jNIartin  (Brain,  1909,  xxxii,  209)  to  draw  the  following  con- 
clusions: (1)  Undoubtedly  long  remissions  and  even  recoveries  do 
occur  in  tuberculous  meningitis.  (2)  Recoveries  are  possibly  more 
frequent  than  has  been  believed,  since  no  fewer  than  twenty  undoubted 
cases  have  been  recorded  since  1894,  while  other  cases  of  recoveries 
have  been  reported  in  which  the  same  definite  proof  of  the  nature  of  the 
disease  has  not  been  afforded,  but  some  of  which  probably  were  true 
cases  of  tuberculous  meningitis.  (3)  In  those  cases  either  the  resistance 
of  the  individual  is  so  much  greater  than  usual,  that  the  disease  is  check- 
ed early  in  its  course,  or  the  virulence  of  the  bacilli  is  so  much  less  than 
usual,  that  the  lesion  in  the  meninges  becomes  localized  and  later  under- 
goes a  fibrous  change.  (4)  The  lesion  in  the  meninges  may  at  a  later 
period  form  the  focus  of  a  fresh  infection,  which  usually  terminates 
fatally,  and  consequently  the  prognosis  in  those  cases  must  be  guarded. 
(5)  No  treatment  up  to  the  present  has  been  discovered  which  has 
had  any  specific  effect  in  promoting  the  favorable  termination  of  the 
disease. 


Fifty-three  Operations  for  Cleft  Palate.^C.  Helberg  (Berl.  kliv. 
U'ocli.,  1  •.)()'.),  xlvi,  17")7)  relates  his  experience  with  operations  for  cleft 
palate,  of  which  he  has  i)erformed  53.  He  favors  the  performance  of 
the  operation  in  infants,  having  operated  as  early  as  the  fourth  month 
in  healthy  children.  All  of  his  patients  (100  per  cent.)  recovered,  and 
40  (75.5  per  cent.)  were  ])erfcctly  cured  of  their  affliction;  in  eight  there 
are  fistulas  remaining;  a  furtluM-  atteini)t  will  be  made  to  close  them;  in  5 
the  conditions  are  ho|)eless.  The  operation  is  no  more  difficult  in  very 
young  children,  if  iiistrunuMits  of  pro])()rtionate  size  are  employed,  than 
in  older  ones,  and  the  earlier  the  operation  is  ]ierformed,  the  more 
likely  is  th<^  patient  of  having  a  perfect  functional  result.     Concerning 


PEDIATRICS  613 

the  technique,  the  author  einj)loys  Laiif^eiibeek's  method,  l)ut  performs 
the  operation  Hke  J.  Wolfl"  in  two  sittiii<j;s.  The  first  time  the  fiaj)  is 
loosened,  the  second  time  it  is  freshened  and  sutured.  Tlie  (hin<i;ers 
of  fiap  necrosis  are  U^ss,  as  the  soft  tissues  can  accustom  themsehes  to 
the  new  l)h)od  supply.  The  flaps  become  thicker  and  broader  and 
suturing  is  thus  made  easier.  Hemorrhage  is  very  slight  if  the  sutures 
are  put  in  some  days  after  the  loosening  jirocess.  He  employs  silk  for 
the  soft  palate  and  silver  wire  for  the  hard  palate. 


Cerebral  Hemorrhage  in  a  Child. — G.  Ghetti  (Gazetta  degli  OspedaU, 
1909,  XXX,  913)  reports  a  case  of  cerebral  hemorrhage  in  a  boy,  aged  ten 
years.  The  boy  was  a  foundling;  at  the  age  of  eight  a  suprapubic 
cystotomy  was  performed  for  a  vesical  calculus;  at  the  age  of  nine  he 
had  a  rheumatic  facial  ])aralysis,  and  later  headache  was  complained  of 
for  a  long  period,  leading  to  a  diagnosis  of  chronic  meningitis.  Ever 
since  the  bladder  ojieration  he  had  had  some  cystitis,  at  times  there 
being  difficulty  in  urination.  On  the  night  in  question  he  retired  in  his 
usual  health,  sleeping  normally  until  near  midnight,  when  he  rose  to  void 
urine.  Shortly  afterward  the  noise  he  made  in  breathing  awoke  the 
children,  who  slept  in  the  same  bed.  He  was  unconscious  and  had  a 
well-marked  right-sided  hemiplegia,  the  arm  l)eing  in  a  state  of  semi- 
contraction.  On  the  left  side  there  was  clonic  convulsive  movements. 
The  right  upper  eyelid  was  lower  than  the  left;  the  pupil  reacted  to  light, 
not  to  accommodation.  There  was  no  knee-jerk  on  the  right  side,  but 
there  was  a  Babinski;  on  the  left  the  reverse  state  was  noted.  There 
was  incontinence  of  feces  and  urine.  The  child  never  recovered  con- 
sciousness, and  died  on  the  fifth  day.  The  autopsy  showed  a  large 
hemorrhage  in  the  left  ventricle  extending  from  the  frontal  to  almost 
the  occipital  lobe.  There  was  neither  tumor  nor  tubercle;  all  other 
viscera  were  normal.  The  cerebral  arteries  were  in  a  state  of  difi'use 
endarteritis.  Spirochaeta  pallida,  in  sj)ite  of  close  search,  could  not 
be  found.  The  immediate  cause  of  the  hemorrhage  was  evidently  the 
strain  on  urination,  the  bloodvessels  being  already  diseased  by  a  chronic 
degenerative  process,  probably  sy])hilitic. 


Enterectomy  under  Spinal  Anesthesia  in  an  Infant  Seven  Months  Old; 
Recovery. — H.  A.  T.  FAiiiBAXK  and  ^Vilfri-.])  Vickers  (Lanrcf,  1910, 
i,  364)  report  this  case  because  of  the  rarity  of  recovery  after  enter- 
ectomy for  irreducible  intussusception  in  small  infants,  and  also  to 
emphasize  the  effect  of  spinal  anesthesia  on  this  type  of  case  in  children. 
There  have  been  reported  since  1906  but  3  or  4  successful  cases  of 
enterectomy  in  children  under  one  year.  The  case  in  point  was  a 
female  infant,  aged  seven  months,  with  irreducible  intussusception; 
temperature,  100°;  pulse,  164;  respirations,  36.  A  resection  of  the 
bowel  was  made,  including  the  cecum,  appendix,  and  a  part  of  the 
colon.  The  operation  was  performed  under  spinal  anesthesia,  using 
Gray's  stovaine,  dextrin,  and  saline  solution.  A  second  injection 
of  stovaine  was  given  just  before  anastomosis  was  made,  as  the 
patient  was  beginning  to  show  signs  of  shock — the  effects  of  the  first 
injection  having  begun  to  wear  off.  The  authors  believe  that  the 
spinal  anesthesia  saved  the  child's  life,  while  chloroform  anesthesia 
would  have  proved  fatal.     The  toxic  effects  were  refluce<l  to  }i  mininnim 
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by  using  Gray's  solution.  Spinal  anesthesia  prevents  shock  from  stimuli 
arising  from  the  seat  of  the  operation  as  long  as  the  effects  of  the  anes- 
thetic continue.  The  pulse  improved  immediately  after  the  injection. 
There  was  a  more  marked  improvement  of  the  condition  after  the  second 
injection,  which  was  given  when  the  effects  of  the  first  injection  began 
to  wear  oft".  The  s])ecial  advantage  of  this  method  is  that  it  produces 
flaccidity  of  the  bowel  wall  itself  and  facilitates  reduction  of  the  intussus- 
ception. Shock  was  conspicuous  by  its  absence.  Two  other  cases 
operated  upon  for  the  same  condition  showed  similar  results.  Physio- 
logically speaking,  loss  of  tone  in  the  muscular  coats  of  the  intestine  is 
possible  from  high  anesthesia.  The  child  received  three  pints  of  saline 
solution  daily  by  the  rectum  and  subcutaneously  for  five  days  before 
nourishment  was  begun,  with  small  doses  of  morphine.  Spinal 
anesthesia  cases  show  practically  no  shock.  The  ]Min-phy  button  used 
in  the  operation  passed  in  eighty-two  hours.  The  toxic  effects  in  spinal 
anesthesia  are  certainly  less  than  with  general  anesthetics  in  desperate 
abdominal  cases. 


OBSTETRICS. 


UNDER   THE   CH.YRGE    OF 

EDWARD  P.  DAVIS,  A.M.,  M.D., 

PROFESSOR  OF  OBSTETRICS  IN  THE  JEFFERSON  MEDICAL  COLLEGE,  PHILADELPHIA. 


The  Influence  of  a  Bloodless  Condition  of  the  Uterus  in  Promoting 
Involution. — Loxgridge  {Brif.  Mrd.  Jour.,  November  20,  1909) 
found  upon  investigation  that  in  loO  primigravidse,  during  the  latter 
months  of  pregnancy,  blood  pressure  rose  at  term  20  mm.  of  mercury. 
After  labor  a  corresponding  drop  is  found,  but  even  this  leaves  consider- 
able pressure  in  the  circulation.  It  seems  to  him  reasonable  that  blood 
forced  into  the  uterine  wall  at  a  pressure  of  over  100  mm.  of  mercury, 
would  open  vessels  which  are  held  closed  during  uterine  relaxation 
only  by  elasticity  of  the  muscle  bundles.  Yet  we  see  cases  after  normal 
labor  in  which  the  uterus  is  relaxed,  but  does  not  bleed.  There  must 
be,  in  his  view,  some  other  ])rovision  of  natinr  to  j^revent  hemorrhage 
after  labor.  This  he  finds  in  the  fact  that  when  the  uterus  has  expelled 
the  child,  it  sinks  down  into  the  pelvis,  carrying  with  it  the  uterine  arteries, 
thereby  shortening  the  length  of  the  vessels  two  or  three  times.  Tiiis  j^ro- 
duces  numerous  sharp  kinks  and  twists  in  the  vessels,  which  prevent  the 
ra])id  flow  of  blood  from  the  uterus,  and  are  safeguards  against  hemor- 
rhage. Anything  which  prevents  the  descent  of  the  uterus,  as  the 
ovcrihstention  of  the  urinary  liladder,  will  favor  the  occurence  of  hemor- 
rhage. He  also  calls  attention  to  the  fact  that  the  healthy  uterus  loses 
half  its  weight  in  the  first  week  by  rapid  autolysis.  The  mechanism 
of  the  circulation  in  the  uterus  is  such  that  it  is  |)ractically  anemic  after 
delivery,  and  is  not  continually  Hushed  with  an  alkaline  stream  of  blood. 
Autolysis  of  animal  tissue  takes  jilace  much  more  rapidly  in  an  acid 
than    in    an    alkaline    medium.     In    order    to   test    the  correctness  of 
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these  observations,  he  examined  puerperal  patients  for  nitrotjenous 
waste  early  in  the  puerperal  period,  examinintf  the  urine  for  ereatiniu. 
He  found  a  marked  rise  about  the  end  of  the  first  week,  which 
seemed  to  be  the  result  of  the  retention  of  sarcolactie  acid.  Evi- 
dently the  uterine  nuiscle  was  undergoing  rapid  autolysis.  He 
also  refers  to  a  case  reported  by  Wliitehead  in  the  British  Medical 
Journal,  October  12,  1872.  The  patient  was  an  anemic  woman, 
who,  after  the  birth  of  her  hist  child,  had  jiostpartum  liemorrhage. 
She  did  not  have  the  ordinary  lochia,  but  a  discharge  of  a  brown  watery 
fluid,  which  persisted  for  two  weeks  without  change  in  its  api)earance. 
Menstruation  was  never  reestablished,  and  on  examination  no  trace 
of  the  uterus  could  be  found;  the  entire  organ  had  disappeared.  This 
he  explained  by  the  rapid  autolysis  of  the  uterine  muscle,  from  the 
pronounced  anemia  present,  the  acid  condition  of  the  uterus,  and  the 
absence  of  alkaline  blood.  Clinical  observation  has  shown  that  })atients 
are  sometimes  free  from  lochia  with  the  exception  of  a  slight  mucoserous 
discharge.  In  these  cases  after  the  fifth  or  sixth  day,  a  very  sligiit 
reddish  discharge  has  been  noticed,  which  soon  ceases.  This  probablv 
occurred  when  the  circulation  of  the  uterus  was  reestablished.  It  is 
quite  possible  for  patients  to  pass  through  the  puerj)eral  period  without 
lochia!  discharge  and  to  have  rapid  and  complete  involution.  In  the 
case  of  other  warm-blooded  animals  than  human,  recovery  after  par- 
turition is  not  accompanied  by  the  pretence  of  a  lochial  discharge. 


Adrenalin  in  Pernicious  Nausea  of  Pregnancy. — Rebauui  (Zent.  f. 
Cri/nak.,  1909,  Xo.  44)  narrates  a  case  in  Bossi's  clinic  at  Genoa  in  which 
a  primipara  suffered  from  general  indisposition,  asthenia,  melancholy,  and 
ilepression.  The  patient  had  many  symptoms  of  toxemia,  lieadache,  vaso- 
motor disturbance,  loss  of  appetite,  impaired  digestion,  and  excessive 
secretion  of  saliva.  Pernicious  nausea  afterward  developed.  Various 
methods  of  treatment  were  unsuccessful,  and  the  interru  j)tion  of  pregnancy 
was  .seriously  considered.  Before  resorting  to  this  the  patient  was  fed 
by  rectal  injections,  and  20  drops  of  1  to  1000  adrenalin  were  given 
daily,  10  in  the  morning  and  10  in  the  evening.  During  the  first  three 
days  the  patient  also  received  by  rectum  a  small  quantity  of  water  con- 
taining 20  drops  of  laudanum,  and  after  that  small  doses  of  ice  water. 
In  about  two  days  after  beginning  this  treatment  the  vomiting,  which 
had  been  practically  continuous,  ceased,  and  on  the  third  day  the  jxitient 
took  small  quantities  of  cold  food.  The  symptoms  had  so  largely  dis- 
appeared by  the  sixth  day  that  the  patient  felt  comfortable.  On  the 
eleventh  day  the  dose  of  adrenalin  was  reduced  to  10  drops,  and  this 
was  continued  for  nine  days.  The  ixitient's  condition  became  ])rac- 
tically  normal,  she  was  able  to  take  nourishment  and  gained  in  weight, 
and  the  ovum  grew  in  a  normal  manner.  Later  the  patient  had  a 
recurrence  of  the  nausea  and  other  s\nuptoms,  which  ceased  after  five 
administrations  of  10  drops  of  the  solution  daily.  The  fact  that  the 
patient  was  fed  by  the  rectum,  and  given  small  doses  of  opium  by  the 
same  method,  makes  it  doubtful  whether  the  adrenalin  was  the  potent 
agent  in  the  patient's  recovery.  So  many  of  these  cases  imjirove  if  life 
can  be  supported  for  a  few  weeks  that  it  is  difficult  to  decide  that 
adrenalin  alone  was  the  potent  agent  in  the  patient's  recovery. 
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The  Surgical  Treatment  of  Puerperal  Sepsis. — Koblanck  (Zentralbl. 
f.  Gyndk.,  No.  46,  1909)  gives  the  results  of  treatment  in  484  cases  of 
puerperal  sepsis,  of  whom  100  had  severe  infection.  It  was  impossible 
to  divide  these  cases  into  typical  septicemia  and  pyemia.  In  34  cases 
treatment  was  satisfactorily  carried  out  by  collargol. 

Puerperal  septic  peritonitis  was  observed  in  three  varieties:  One 
followed  perforation,  the  active  agent  being  Bacillus  coli  communis, 
with  symptoms  of  pronoimced  distention  and  great  tenderness  of  the 
abdomen. 

These  cases  gave  a  fairly  good  prognosis  if  operation  was  quickly 
performed.  One  of  these  patients  treated  by  abdominal  total  extirpa- 
tion of  the  uterus  recovered ;  two  others  not  operated  upon  died. 

The  second  variety  of  infection  was  that  which  developed  gradually 
with  the  formation  of  encapsulated  pus.  The  rapidly  increasing 
leukocytosis  was  significant  in  forming  the  diagnosis.  In  many  of 
these  patients  the  abdomen  was  not  distended,  nor  especially  painful. 
Of  the  three  cases  operated  upon,  one  of  these  recovered. 

The  third  variety  of  sepsis  could  be  entitled  the  fulminant  sort  in 
which  the  infection  arose  usually  through  the  genital  organs,  and  rarely 
from  a  focus  without  the  genital  tract.  In  these  cases  not  only  must  the 
peritonitis  be  treated,  but  the  infected  condition  of  the  uterus  also  de- 
mands attention. 

In  five  of  these  patients  operated  upon,  one  recovered.  One  of  these 
patients  suffered  from  angina  in  addition  to  the  septic  infection. 

In  operating  upon  these  cases,  not  only  must  the  abdomen  be  opened 
for  drainage,  but  the  operator  must  separate  adherent  intestines  and 
omentum,  wash  out  or  sponge  out  the  pus,  make  counter  openings, 
and  irrigate  through  these  openings  for  complete  drainage.  Good 
results  were  obtained  by  continuous  irrigation  with  warm  salt  solu- 
tion through  the  openings  for  drainage. 

In  treating  suppurating  thrombojihlebitis  it  is  important  to  diag- 
nosticate the  condition  as  early  as  opossible.  The  diagnosis  is  made 
more  certain  by  reference  to  the  leukocyte  count,  which  in  these  cases 
approaches  more  nearly  the  normal  than  in  cases  of  parametritis  and 
peritonitis.  Ligation  of  the  thrombosed  veins  and  broad  ligaments 
seems  to  influence  the  course  of  the  disease  in  four  ways — it  prevents 
the  extension  of  the  thrombus  to  the  vena  cava,  prevents  the  distribution 
of  minute  thrombi  through  the  circulation,  limits  the  infection  to  the 
uterus,  and  prevents  the  s])rea(l  of  bacteria. 

Koblanck  does  not  think  it  sufficient  to  simjily  ligate  the  veins,  but 
believes  it  necessary  to  remove  ]>urulcnt  foci  as  well.  This  was  per- 
formed in  6  cases  of  extirpated  thrombosed  veins,  removing  as  much  as 
possible  of  the  infected  j)arametrium,  tubes,  and  ovaries,  and  the  in- 
fected tissue  of  the  uterus  as  well.     Two  of  these  patients  recovered. 

This  operation  is  indicated  only  in  those  cases  in  which  the  body 
of  the  uterus  seems  to  be  healthy,  l^nless  this  is  the  case  the  uterus 
must  be  extirpated.  In  3  fatal  ca.ses  autopsy  showed  that  the  leaving 
of  the  uterus  had  been  a  mistake. 

In  1')  cases  the  extirpation  of  the  s('|>tic  uterus  was  practisi-d,  with 
()  recoveries,  and  9  deaths. 

Indications  for  ()|)eration  were  uterine  inf«'ction  with  hemolytic 
strej)tococci.     ("ontra-indications  for  the  o]>eration  were  metastases  in 
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the  heart,  lungs,  and  eyes,  as  in  these  cases  recovery  is  exceptionah 
In  19  patients  having  septic  lesions  of  the  heart,  but  2  recovered;  in 
8  septic  cases  with  ocular  complications,  but  1  recovered;  in  55  septic 
cases  with  septic  lesions  of  the  lungs  or  pleunip,  but  9  recovered.  The 
general  resisting  power  of  the  patient  is  of  great  importance  in  these 
case?. 

Cases  operated  ui)on  by  total  extirpation  were  divided  into  those 
where  general  infection  was  present,  and  those  patients  in  whom  the 
first  symptoms  of  general  infection  were  discernible. 

In  the  first  class,  11  operations  were  performed,  and  of  these,  2  had 
general  peritonitis,  5  thrombophlebitis  with  phlegmonous  inflammation 
of  the  pehic  connective  tissue,  3  parametritis  and  abscess  in  the  broad 
ligament,  while  1  had  general  septic  infection  without  a  clearly  defined 
localized  focus,  but  with  abundant  streptococci  in  the  blood.  Of 
these  11  patients,  but  3  recovered. 

In  the  second  group  there  were  4  cases — 3  in  which  the  infection 
seemed  to  be  limited  to  the  uterus,  and  1  with  general  })eritonitis, 
apparently  spreading  from  the  uterus.     All  of  these  recovered. 

In  these  cases  it  may  be  impossible  to  say  that  the  patient  would 
not  have  recovered  without  operation  in  some. 

Vaginal  extirpation  may  be  chosen  in  threatened  general  infection 
where  the  uterus  at  the  time  of  operation  seems  to  be  the  principal 
focus.  In  all  other  cases  abdominal  section  must  be  practised  and  the 
operation  suited  to  the  lesions  which  are  found. 


GYNECOLOGY. 


XJNDER   THE   CHARGE    OF 

J.  WESLEY  BOVKE,  M.D., 

PROFESSOR   OF   GYNECOLOGY    IN   THE    GEORGE    WASHINGTON    UNIVERSITY,    WASHINGTON,    D.    C. 


The  Surgical  Treatment  of  a  Most  Frequent  Cause  of  Dysmenorrhoea 
and  Sterility  in  Women.— S.  Pozzi  (^'/'y/.,  (iyn.,  and  Obsf.,  11)09,  ix.  111) 
described  to  the  American  (gynecological  Society  an  operation  he  has 
devised  for  dysmenorrhoea  and  sterility  in  women.  The  operation  is 
limited  to  nuUiparous  women  suffering  from  "cervical  metritis  due  to 
stenosis."  Pozzi  terms  the  operation  "stomatoplasty  by  commissural 
evidement."  The  technic(ue  of  the  operation  is  thus  briefly  described: 
The  cervix  is  exposed  and  grasped  anteriorly  and  posteriorly  by  bullet 
forceps.  It  is  next  dilated  by  Hegar's  dilators  up  to  number  20  or  30; 
after  bilateral  discission  of  it  to  a  distance  of  2  or  3  cm.,  curettage  with 
an  intra-uterine  aseptic  flushing  is  followed  by  an  injection  of  per- 
chloride  of  iron,  and  that  by  another  aseptic  injection.  Then  comes 
the  principal  part  of  the  o])eration.  A  navicular  piece  of  tissue  is  next 
removed  from  each  lateral  denuded  surface  and  the  cer\'ical  mucosa 
and  vaginal  siirface  are  united  over  the  excavation  by  interrupted  sutures. 
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while  the  anterior  and  posterior  flaps  are  widely  separated.  The 
denuded  surfaces  closely  resemble  those  tleuuded  from  trachelorrhaphy, 
but  the  flaps  are  kept  apart  instead  of  being  sutured  together.  The 
middle  suture  at  the  bottom  of  each  sulcus  is  the  first  one  tied.  Pozzi 
claims  splendid  results  from  this  procedure. 


The  Mechanism  of  Occlusion  of  the  Fallopian  Tube. — Emil  Ries  (Avicr. 
Jour.  Obst.,  1009,  Ix,  201)  commented  at  length  on  the  literature  of  this 
subject  and  presented  two  illustrative  specimens  to  the  Chicago 
Gynecological  Society.  He  declares  there  is  very  satisfactory  argu- 
ment as  to  the  actual  observations  of  this  condition,  but  that  differences 
arise  in  the  interpretation  of  these  facts,  the  main  diflSculty  arising  over 
the  mechanism  which  causes  the  fimbriated  ends  to  turn  from  their 
normal  condition  to  that  found  in  occlusion,  a  turn  of  apparently  180 
degrees.  Ries  suggests  that  the  peritoneum  surrounding  the  fimbriae 
becomes  inflamed  and  contracts,  forming  a  non-elastic  ring.  The  sub- 
sequent distention  of  the  tube,  followed  by  relaxation  incident  to  absorp- 
tion of  its  contents,  permits  the  ring  to  contract  further.  The  fimbriae, 
being  covered  by  epithelium,  do  not  adhere  to  the  ring  and  escape  in- 
wardly. 


Chronic  Inversion  of  the  Uterus. — Sealy  {Amcr.  Jovr.  Obst.,  1909,  Ix, 
284)  records  a  case  of  inversion  of  the  uterus  for  two  years  and  four 
months  duration  cured  by  posterior  colpotomy  and  posterior  uterine 
section.  The  cervix  Avas  first  medially  split  posteriorly,  and  then  the 
peritoneum  was  opened.  The  uterine  incision  was  by  gradation  finally 
extended  to  the  fundus,  as  taxis  failed  to  produce  reduction  with  shorter 
ones.  A  finger  introduced  from  behind  into  the  abnormal  uterine 
cavity  was  a  valuable  guide.  Sealy  claims  for  this  method  of  procedure 
that  it  is  easy,  comparatively  safe,  and  absolutely  successful  regarding 
reduction  of  the  inversion. 


Suprapubic  Operation  upon  the  Pelvic  Floor  for  Prolapse  of  the  Uterus. — 
W  ^I.  Polk  {Amcr.  Jour.  Obst.,  1909,  Ix,  418)  recommends  for  extreme 
])rolapse  of  the  uterus  and  bladder  the  following  procedure:  After  a 
limited  preliminary  treatment,  including  rest  in  beil,  to  improve  the 
local  and  general  condition  of  the  patient,  the  usual  median  line  incision 
is  made  through  the  lower  abdominal  wall  and  the  patient's  position 
changed  to  that  of  Trendelenburg.  The  ])elvis  is  carefully  em])tied 
of  omentum  and  intestines,  except  the  sigmoid  and  rectuuL  With  a 
tenaculum  the  uterus  is  grasped  at  its  junction  with  the  anterior  peri- 
toneal reflection  and  traction  made;  the  bladder  is  drawn  well  forward 
and  an  incision  is  made  in  the  median  line  from  the  tenaculum  forward 
and  downward  to  tiie  urethra  and  the  vaginal  wall  without  ()])ening  the 
latter.  Avoiding  the  ureters  and  uterine  arteries  as  well  as  the  vagina, 
the  fascia  is  brought  in  toward  the  median  line  by  means  of  one  tier 
of  continuous  deep  suturing;  another  layer  of  similar  suturing  draws 
in  all  slack  tissue  on  either  side.  The  uterosacrals  are  shortened  next. 
The  abdomen  is  now  closed.  If  the  uterus  should  be  am})utated,  it  is 
done  at  the  level  of  the  internal  os  before  the  anterior  incision  is  made, 
and  the  stum])s  of  the  broad  and  round  ligaments  are  subse(]uently 
sntnrcd  li>  ihc  top  of  the  ccrviN  and  th(>  uterosacrals  sutured  over  on 
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(op  of  tlic'iii,  perhaps  crossiiio-  each  other.  In  soiiio  instanci's  in  wiiich 
the  uterus  is  to  be  retained  the  round  ligaments  may  need  shortening. 
Rectocele  and  peritoneal  laeerations  may  be  then  or  later  properly 
treated. 


Fever  in  Cases  of  Myoma  Uteri. — Otto  V.  Fkanque  (Ztschr.f.  Geburtsh. 
n.  GjjudkoL,  1909,  Ixiv,  Heft  3,  449)  has  observed  the  oecurrence  of 
fever  in  many  cases  of  uterine  myomas  Avhich  could  be  attributed  to 
(1)  an  aseptic  necrosis  of  the  tumor,  (2)  a  bacterial  infection  of  the 
growth  by  Avay  of  the  blood  stream,  (3)  thrombosis  and  phlebitis,  and 
(4)  a  coincident  salpingitis.  In  such  cases  the  fever  may  be  the  only 
indication  of  a  complication,  and  therefore  clinical  observations  for 
several  days  should  always  precede  severe  operations  for  myomas. 
He  holds  that  complete  necrosis  of  myomas  during  pregnancy  is  much 
more  common  than  heretofore  believed,  and  that  as  such  conditions 
are  very  favorable  to  local  infection,  the  occurrence  of  fever  during  the 
])ueri)eriinn  in  cases  of  uterine  myomas  should  suggest  an  early  opera- 
tion to  prevent  the  appearance  of  severe  se})tic  symptoms. 


Extension  of  Uterine  Adenomyomas  to  the  Rectum. — Anton  Sitzen- 
FREV  {Ztschr.f.  (Jchurt.  u.  Ut/ndkoL,  19U9,  Ixiv,  Heft  3,  538)  has  studied 
four  cases  of  involvement  of  the  rectum  by  so-called  adenomyomas 
of  the  uterus,  and  from  his  own  observations  and  a  review  of  the  litera- 
ture concludes  that  genuine  adenomyomas  very  rarely  extend  from 
the  uterus  to  the  rectum.  He  believes  that  growths  involving  both 
organs  are,  as  a  rule,  adenomas  with  an  accom})anying  myositis  of  the 
rectum  rather  than  true  adenomyomas,  though  he  considers  it  possible 
for  the  adenoma  element  to  extend  from  the  uterus  to  the  rectum  and 
there  set  up  an  inflammatory  reaction,  which  in  turn  may  result  in  the 
development  of  a  true  adenomyoma,  the  myoma  element  being  derived 
from  muscular  tissue  of  the  rectum.  The  distinction  between  an  in- 
flammatory infiltration  of  the  rectum  and  the  presence  of  a  tumor  is  of 
great  im])ortance  from  the  standpoint  of  t)peration,  as  in  the  first  case 
the  removal  of  the  i)rimarv  growth  in  the  uterus  causes  a  disappearance 
of  the  enlargement  in  the  rectum,  while  in  the  latter  case  a  resection  of 
the  rectum  is  indicated.  In  many  cases  it  is  not  possible  to  distinguish 
at  the  time  of  operation  between  adenomyoma  or  adeuomyositis  and 
carcinoma. 


Wnat  is  the  Preferable  Time  for  Abdominal  Operation  for  a  Chronic 
Inflammatory  Mass  in  the  Pelvis. — H.  8.  ("kossen  {Siiry.,  Gi/ii.,  and 
Ob.sf.,  1909,  ix,  40."))  states  that  in  more  than  half  of  the  cases  of  chronic 
supj)uration  in  the  ])elvis  the  ])us  is  sterile  at  the  time  of  operation, 
showing  that  sterilization  of  the  infected  focus  takes  ])lace  automatically 
within  a  reasonable  time  in  the  majority  of  cases.  Crossen  em])hasizes 
the  markedly  gr(>ater  safety  in  the  alxlominal  rem()val  of  the  mass  after, 
instead  of  liefore,  the  death  of  the  bacteria.  He  cautions  against 
abdominal  operations  for  such  conditions  caused  by  the  streptococcus, 
even  though  the  pulse  and  temperature  have  become  normal.  It  is 
especially  recommended  that  the  variety  of  infecting  organism  be  learned, 
if  possible,  before  operation.  For  determining  this  point  good  working 
rules  are  given. 
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Final  Word  on  the  Stem  Pessary  for  Amenorrhcea,  Dysmenorrhcea, 
Sterility,  Etc. — J.  H.  Carstexs  {Jour.  Amer.  Med.  Assoc,  1909,  liii, 
1730)  has  written  a  fourth  paper  on  the  subject  of  the  use  of  the  stem 
pessary  for  various  uterine  functional  abnormalities.  For  amenorrhcea, 
premature  atrophy,  dysmenorrhoea,  displacements  of  the  uterus,  and 
sterility  He  strongly  recommends  the  application  of  the  stem  pessary. 
In  some  instances  its  retention  for  one  to  two  years  is  advised.  He 
regards  pelvic  inflanmiations  as  contra-indicating  the  use  of  the  stem 
pessary. 


DERMATOLOGY. 
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LOUIS  A.  DUHRING,  M.D., 

I'ROFESSOU    OF    DERMATOLOGY    IN    THE    UNIVERSITY    OF    PENNSYLVANIA, 
AND 

MILTON  B.  HARTZELL,  M.D., 

ASSOCIATE    IN    DERMATOLOGY    IN    THE    UNIVERSITY    OF    PENNSYLVANIA. 


Lupus  or  Tertiary  Syphilis?  Sarcoma  or  Primary  Syphilis?^ — Under  this 
heading  A.  Xeisser  {Brrl.  klin.  ]Voch.,  August  16,  1909)  discusses  the 
differential  diagnosis,  giving  the  notes  of  a  case  of  supposed  lupus  in  which 
existing  syphilis  was  not  chagnosticated  for  two  years.  When  there 
exists  a  suspicion  of  syphiHs,  he  advises  energetic  mercurial  and  iodide 
treatment.  Xasal  disease  first  manifesting  itself  in  a  woman  as  late  as 
the  age  of  forty-one  is  more  likely  to  be  syphihs  than  lupus.  A  nega- 
tive history,  especially  in  women,  does  not  exclude  syphilis.  The  author 
advises  the  employment  of  the  subcutaneous  tuberculin  test  in  all  in- 
stances of  a  superficial  disease  suspected  of  being  tuberculosis.  A  case 
is  cited  in  which  a  large  red  warty  patcii  had  been  observed  for  two  years 
on  a  young  man  and  the  diagnosis  of  tuberculosis  verrucosa  made,  but 
no  reaction  followed  tuberculin  up  to  .5  mg.,  but  the  Wasserman  test 
proved  that  S3'philis  existed,  and  recovery  followeil  the  usual  internal 
remedies.  A  case  is  referred  to  in  which  a  woman  was  believed  to  have 
a  sarcoma  of  the  uterus,  the  micr()scoj)ic  examination  ])ointing  to  that 
disease,  and  hysterectomy  was  performed.  Later,  a  })apular  svphilo- 
deimi  appeared.  The  Wasserniann  test  before  the  operation  would  have 
indicated  the  necessity  for  an  antisyphilitic  treatment. 


Experimental  Studies  Concerning  Tuberculosis  of  the  Skin.— I.ewan- 

DOWSKV  (.\rcliirf.  Dcniutl.  inid  Si/p/i.^  1*.H)9,  \c\iii,  licit  1' and  3),  who 
lias  made  a  somewhat  cxtcnsiyc  study  of  the  results  following  th(>  inoc- 
ulation of  human  and  bovine  tul)erclc  i)acilli  into  the  skin  of  rabbits 
and  guinea-pigs,  has  found  that  such  inoculation  when  properly  per- 
formed always  leads  to  a  local  tuberculosis  of  the  skin.  The  result  of 
the  inoculation  is  <iependent  upon  the  varying  virulence  of  the  strain 
of  the  bacilli  employed  ;ind  upon  raci;il  and  individual  differences  of  the 
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animals  iuuculatod.  The  typical  inoculation  ulcer  ap])car.s  in  guinea- 
pigs  only  in  the  second  week,  and  may  last  until  the  death  of  the  animal 
or  it  may  heal  over.  In  the  latter  event  the  small  red-brown  discoloretl 
spot  remaining  still  contains  tuberculous  tissue  and  is  inoculable. 
Tuberculosis  of  the  lymph  cords  only  appears  after  the  lymph-glands  in 
the  neighborhood  are  affected,  and  this  may  lead  to  the  formation  of 
nodules  with  crateriform  ulcers  which  only  heal  in  the  last  days  of  the 
animal's  life.  In  rabbits,  in  addition  to  ulcers,  inoculation  produces  foci 
similar  to  lupus  or,  according  to  location,  tuberculosis  verrucosa.  In- 
travenous injections  into  the  engorged  ear  of  the  rabbit  may  produce  a 
papular  eruption  on  the  skin  of  the  ear,  which  undergoes  spontaneous 
involution  and  contains  bacilli  only  in  the  beginning  (tuberculide-like 
lesions).  After  similar  injections  with  bovine  bacilli  a  true  tuberculosis 
occurs.  Infection  of  the  skin  with  bovine  bacilli  leads  in  rabbits  always 
to  general  tuberculosis,  but  infection  with  human  bacilli  pursues  a 
different  course;  even  intravenous  injection  is  not  always  followed  by 
general  tuberculosis.  Of  internal  organs,  the  lungs  are  almost  always 
affected  in  rabbits  after  cutaneous  infection.  Histologically  caseation 
is  almost  always  wanting  in  the  skin.  In  animals  which  have  undergone 
a  cutaneous  inoculation,  subsequent  inoculations,  if  they  are  made  some 
time  after  the  first  one,  take  effect  less  vigorously  than  the  first,  unless 
the  later  ones  are  made  with  bovine  bacilli.  This  relative  immunity 
of  the  skin  also  appears  after  intraperitoneal  inoculation. 


Dermatitis  Herpetiformis. — Eogrow  (Archiv  f.  Dcriimt.  vnd  Si/ph., 
1U09,  xcviii,  Heft  2  and  8)  reports  a  case  of  dermatitis  herpetiformis 
with  extensive  eruption  which,  beginning  acutely  in  a  woman  with  car- 
cinoma uteri,  began  to  undergo  regression  coincidently  with  the  employ- 
ment of  disinfecting  vaginal  douches,  the  internal  administration  of 
calcium  chloride,  and  the  local  use  of  astringent  salves  and  com])resses. 
An  abrupt  ending  of  the  cutaneous  affection  and  fall  in  the  elevated 
temperature  followed  innnediately  upon  an  operation  in  which  the  entire 
visible,  partly  necrotic  mass  of  the  tumor  was  removed.  Recurrence 
of  the  growth,  which  caused  the  death  of  the  patient,  was  not  followed 
l)y  a  return  of  the  eruption.  The  author  regards  the  case  as  a  toxidermia 
proceeding  from  the  necrotic  tumor  of  the  uterus,  from  which  bacterial 
products  reached  the  circulation,  a  view  which  the  results  of  treatment 
support.  Should  future  obsers'ations  of  a  similar  nature  be  made, 
the  author  believes  they  would  furnish  ground  for  more  closely  associa- 
ting dermatitis  herpetiformis  and  impetigo  herj)etiformis. 


The  Treatment  of  Itching  Dermatoses,  Especially  Trade  Eczema,  with 
Undiluted  Coal  Tar.— Cha.jes  {Dermai.  Ztschr.,  1909,  xvi.  Heft  9),  who 
has  employed  coal  tar  in  the  treatment  of  64  cases  of  various  diseases 
of  the  skin,  such  as  eczema,  lichen  planus,  prurigo,  and  pruritus  hiemalis, 
finds  that  it  is  an  excellent  and  quickly  acting  remedy  in  many  acute  and 
chronic  itching  affections,  being  especially  valuable  in  the  treatment  of 
those  eczemas  occurring  in  workers  in  various  trades.  It  lessens  itching, 
diminishes  redness  an<l  swelling,  and  dries  up  and  heals  oozing  eczemas. 
It  is  contra-indicated  in  infection  of  the  skin,  since  suppuration  can  take 
place  and  spread  under  the  coal  tar.     The  method  of  application  is  quite 
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siiiii)le,  consisting  in  applyino;  a  moderately  thick  layer  of  the  tar  to  the 
afiected  area  with  a  not  too  stift"  brush,  previous  cleaning  being  necessary 
only  in  those  cases  attended  by  abundant  exudation  and  the  consequent 
formation  of  thick  crusts. 


PATHOLOGY  AND  BACTERIOLOGY. 


UNDER   THE   CHARGE   OF 

WARFIELD  T.  LONGCOPE,  M.D., 

DIRECTOR    OF  THE   AYER   CLINICAL  LABORATORY,   PENNSYLVANIA   HOSPITAL, 

ASSISTED   BY 

G.  CANBY  ROBINSON,  M.D., 

CLINICAL  PATHOLOGIST  TO  THE   PRESBYTERIAN   HOSPITAL,   PHILADELPHIA, 


The  Action  of  Leukocytic  Extracts  on  the  Course  of  Pneumonia. — The 
idea  that  leukocytes  contain  substances  which,  when  present  in  a  free 
state,  might  have  a  beneficial  effect  upon  infectious  ])rocesses  originated 
M'ith  Hiss.  His  hypothesis  was  that  the  phagocytic  cells  contain  an 
anti-endotoxin  which  protected  the  cells  against  the  endotoxins  of  the 
bacteria  which  had  been  ingested.  If  this  anti-endotoxin  was  liberated 
in  a  free  state  it  would  have  a  beneficial  effect  in  the  animal  suffering 
from  an  infective  process.  This  hypothesis  was  put  to  extensive  experi- 
mental investigation  by  Hiss  and  Zinsser  (Jour.  Med.  Research, 
1908,  xix,  323)  by  injections  of  leukocytic  extracts  into  animals  after 
they  had  been  inoculated  with  various  pathogenic  bacteria.  This 
procedure  gave  such  good  results  in  effecting  favorably  the  course  of 
the  infections  in  animals  that  it  seemed  justified  to  use  the  method  as 
a  means  of  treatment  in  human  infectious  processes.  This  method 
has  been  used  in  man  by  Hiss  and  Zinsser,  who  have  made,  besides 
their  original  report,  a  second  one  on  the  treatment  of  staphylococcus 
infections  with  leukocytic  extract  (Jour.  Med.  Research,  1909,  xx,  oOG). 
It  has  also  been  employed  by  Lambert  (Amer.  Jour.  ^Ied.  Sci.,  1909, 
cxxxvi,  506)  in  a  variety  of  infectious  processes  in  man.  But  the  most 
extensive  employment  of  this  method  of  treatment  in  any  one  disease 
is  that  reported  by  Floyd  and  I^UCAS  (Jour.  M''d.  Research,  1909,  xxi, 
223),  who  used  leukocytic  extract  as  a  method  of  treatment  in  41  cases 
of  pneumonia.  Leukocytes  were  obtained  from  young  rabbits  after 
injections  into  the  pleural  and  abdominal  cavities  of  10  c.c.  of  a  5  per 
cent,  aleuronat  solution.  The  exudate  thus  obtained  was  washed  and 
centrifuged,  the  leukocytes  were  broken  up  by  beating  with  a  platiiuim 
looj),  and  extracted  with  distilled  water.  Ten  c.c.  subcutaneously  in- 
jected twice  a  day  was  the  standard  ih)se.  As  nnich  as  20  c.c.  three  or 
four  times  a  day  was  given  without  any  harmful  effects.  Tliere  were 
five  deaths  in  these  cases,  giving  a  mortality  of  12..")  per  cent.,  wliich 
is  to  b(>  contrasted  with  a  mortality  of  21  per  cent,  occiu-ring  in  cases 
of  ])neum()nia  treated  by  other  methods  under  the  same  general  condi- 
tions. All  of  the  cases  treated  were  lobar  in  ty})c  except  three,  which 
were  cases  of  bronchopneinnonia.     Of  the  5  cases  that  died,  2  were 
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of  hronchopiieumoiiia  in  children.  Of  the  3  fatal  adult  cases  of  lobar 
pneumonia,  2  had  heart  lesions  and  1  was  a  man  aged  seventy  years. 
What  seems  to  be  the  most  striking  result  is,  however,  that  in  44  per 
cent,  of  the  treated  cases  the  crisis  occurred  on  or  before  the  sixth  day. 
No  bad  effects  were  seen,  and  the  benefit  obtained  from  the  treatment 
is  strikino;lv  seen  when  some  of  the  individual  cases  are  considered. 


The  Diagnosis  of  Cancer  of  the  Stomach  by  Salomon's  Test  and  by  the 
Hemolysin  Method. — In  1903  Salomon  (Deuf.  mrd.  WorJi.,  1903,  xxxi) 
pul)lishe(!  a  test  for  the  diagnosis  of  cancer  of  the  stomach  based  on  the 
fact  that  due  to  the  carcinomatous  degenerated  stomach  wall  the  stomach 
washings  of  such  cases  contained  more  albumin  than  those  of  normal 
stomachs.  The  procedure  consists  .in  washing  out  the  stomach  the 
evening  before  the  test,  and  then  washing  it  again  in  the  morning  with 
400  c.c.  of  normal  salt  solution.  From  100  c.c.  of  this  wash  water 
the  nitrogen  content  is  estimated  by  the  Kjeldahl  method  and  the  albu- 
min with  Esbach's  reagent.  A  result  of  more  than  20  mg.  of  nitrogen 
and  a  cloudy  Esbach  reaction  are  considered  to  point  strongly  toward 
carcinoma,  though  the  results  are  vitiated  if  there  is  excessive  mucus 
present.  This  can  be  prevented  by  previously  separating  the  mucus 
out  by  acetic  acid.  Non-ulcerating  carcinomas  may  also  give  negative 
results;  and  positive  results  may  be  obtained  in  non-carcinomatous 
cases  if  the  stomach  is  primarily  not  completely  washed  out  or  if  there 
is  ulceration  from  other  causes.  Keicher  showed  that  the  nitrogen 
came  from  the  nucleo-albiunin  of  the  tumor  cells  rather  than  scrum- 
albumin,  and  recently  Goodman  (Unir.  of  Penna.  Mrd.  Bull.,  INIay, 
1909)  has  found  that  the  phosphates  in  the  stomach  washings  of  car- 
cinomatous cases  usually  exceeded  10  mg.  per  100  c.c,  while  in  non- 
carcinomatous  cases  they  were  below  10  mg. 

I^ast  year  Grafe  and  Rohmer  {Deuf.  Archiv  f.  Jdiu.  Med.,  1909, 
xciii,  161)  elaborated  another  method  depending  on  the  presence  of 
lipoid  substances  in  the  carcinomatous  stomach  wall,  which  can  be 
demonstrated  in  the  stomach  contents  by  their  strong  hemolytic  action. 
The  technique  is  as  follows:  The  fasting  stomach  is  washed  and 
emptied,  and  a  test  meal  given.  The  filtrate  of  the  stomach  contents 
obtained  one  hour  after  the  test  meal  is  made  faintly  alkaline  to  litmus 
and  an  efpial  amount  of  ether  is  added.  It  is  shaken  for  twelve  hours 
and  the  ethereal  extract  removed  and  evaporated.  The  residue  is 
then  so  emulsified  in  normal  salt  solution,  that  1  c.c.  of  the  salt  solution 
represents  10  c.c.  of  the  stomach  contents.  It  is  added  to  an  equal 
amount  of  a  5  per  cent,  mixture  of  freshly  washed  rabbit  corpuscles, 
and  brought  up  to  3  c.c.  with  salt  .solution.  After  three  hours  in  the 
thermostat,  shaking  up  once  or  twice,  it  is  left  in  the  ice  chest  over  night. 
( )n]y  those  stomach  contents  should  be  considered  positive  in  which 
there  is  comjilete  hemolysis,  a  brownish  discoloration  denoting  an  in- 
sufficient amount  of  alkali. 

Rose  (Dent.  Arch.  f.  klw.  Med.,  1909,  xcv,  518)  has  compared  the 
two  methods  in  37  ca.ses,  with  the  following  results:  In  8  cases  of 
certain  caicinoma  both  tests  were  jiositive;  in  22  cases  other  than  car- 
cinoma both  tests  were  negative.  In  one  ca.se  of  extreme  gastroi)tosis 
both  tests  were  positive,  the  Salomon  test  liecause  of  mucus  and  bile 
in  th(>  stomacji.  contents,  the  hemolvsin  liccause  of  the  backflow  of  the 


624  PROGRESS    OP    MEDICAL    SCIENCE 

pancreatic  juice.  In  one  case  of  ulcer  of  the  stomach  in  which  there 
liad  been  a  hemorrliage  within. a  montli,  the  hemolysin  test  was  positive, 
the  Salomon  negative.  In  one  that  subsefjuently  proved  to  be  a  car- 
cinoma of  the  gall-bladder,  the  Salomon  test  was  positive,  the  hemo- 
lysin negative.  Rose  believes  that  in  cases  in  which  there  is  an  extensive 
ulceration  a  negative  Salomon  test  points  to  a  benign  ulcer,  even  if 
tlie  hemolysin  test  is  faintly  positive.  In  gastroptosis,  which  seems  to 
be  the  commonest  soiu'ce  of  error,  a  positive  hemolysin  test  with  a 
negative  trypsin  content  admits  of  a  diagnosis  of  malignancy.  Rose 
considers  both  tests  to  be  ecjually  valuable,  though  from  neither  can  an 
absolutely  certain  diagnosis  be  made. 


Hemolytic  Jaundice. — ]MARCHIAFA^'A  and  Xazzari  {Bull,  delta 
Rcale  Acad.  Med.  di  Roma,  Fasc.  3,  1909)  divide  cases  of  hemolytic 
jaundice  into  those  running  acute  and  chronic  courses.  Examples 
of  the  former  occur  in  poisoning  by  hemolytic  substances  and  in  malaria, 
wliether  simple  or  complicated  by  hemoglobinuria.  In  these  forms  of 
jaundice  the  feces  are  deeply  colored,  bile  pigment  is  often  lacking 
in  the  urine,  which  may  contain  urobilin  or  hemoglobin,  and  micro- 
scopically, granular  casts  or  masses  of  hemoglobin  and  epithelial  casts 
with  proto])lasm  stained  with  hemoglobin.  \i  autopsy,  the  liver  is 
enlarged,  congested,  rich  in  bile;  while  the  gall-bladder  is  turgid  with 
thick,  dark  bile  and  the  duodenum  is  bile-stained.  Microscopically, 
the  liver  cells  do  not  show  greater  changes  than  in  other  malarial  in- 
fections. The  epithelium  of  the  renal  tubules  is  infiltrated  with  hemo- 
globin or  pale  yellow  granules.  The  hemolytic  jaimdice  with  a  chronic 
course  may  be  either  acquired  or  congenital.  The  congenital  form  is 
less  severe,  and  in  them  the  icterus  outweighs  the  anemia.  In  the  more 
severe  acquired  forms  the  anemia  outweighs  the  icterus,  and  the  patient 
presents  the  picture  of  pernicious  anemia.  From  observation  of  a 
typical  case  of  each  kind  and  a  survey  of  others  reported  in  the  liter- 
ature, IMarchiafava  and  Nazzari  offer  the  following  facts  in  favor  of 
the  hemolytic  origin  of  the  jaundice:  the  anatomical  integrity  of  the 
li\er  accompanied  by  a  polychromic  polycholia  (observed  intra  vitam 
(hiring  ojicration  for  ciiolecystostomy) ;  the  progressive  diminution  of 
the  number  of  red  blood  cells;  the  almost  continuous  elimination  in 
the  urine  of  blood  pigment  in  solid  form,  with  crises  of  hemoglobinuria 
and  urobilinuria,  the  presence  in  the  blood  cells  of  the  granules  of  degen- 
eration; finally  the  analogy  with  the  symptoms  of  other  hemolytic  affec- 
tions, Avhether  spontaneous  (as  idiopatliic  or  malarial  hemoglobinuria) 
or  provoked  experimentally  in  aninuds  by  means  of  hemolytic  poisons. 
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ORIGINAL  ARTICLES. 

VACCINE  THERAPY  IN  COLON-BACILLUS   INFECTION  OF 
THE  URINARY  TRACT/ 

By  Frank  Billings,  M.D., 

PROFESSOR    OF    MEDICINE    IX    THE    RUSH    MEDICAL    COLLEGE,    IN'    AFFILIATION    WITH    THE 
TTNIVERSITY    OF    CHICAGO. 

Colon  bacilluria  occurs  in  fully  50  per  cent,  of  all  cases  of  l)acteri- 
uria.  The  condition  may  be  unattended  with  perceptible  effect, 
either  local  or  systemic.  Patients  may  suffer  from  dysuria  with  fre- 
quent urination  and  the  colon  bacilluria  may  be  the  only  recot^nized 
morbid  condition.  I'sually  the  bladder  irritation  is  ascribed  to  the 
hyperacid  urine,  but  it  may  continue  when  the  urine  is  rendered 
alkaline.  That  the  colon  infection  is  the  chief  cause  of  the  bladder 
irritation  is  presumptively  proved  by  the  relief  of  all  symptoms  coin- 
cident with  the  disappearance  of  the  bacteria  from  the  urine. 

Colon  bacilluria  may  be  present  with  recognizal)le  morbid  changes 
in  the  urinary  tract;  the  bacteria  are  either  the  cause  or  are 
closely  related  to  the  disease  process.  ^J'he  morbid  anatomical 
change,  probably,  frefjuently  preexists  in  the  mucous  membrane 
of  some  portion  of  the  urinary  tract.  The  urethra,  ])rostate,  ureter, 
kidney  pelvis,  and  kidney  may  l)e  involved.  A  urinary  calculus  may 
preexist  and  also  may  result  from  a  colon  bacilluria.  Colon  urinary 
infection  may  be  present  with  tuberculosis  of  the  urinary  tract  and 
apparently  aggravates  the  associated  morbid  anatomy,  and  intensifies 
the  (listurl)ance  of  the  urinary  apparatus  and  the  general  symptoms. 
It  may  also  rarely  be  present  with  and  aggravate  the  local  disturbance 
and  general  symptoms  of  gonococcic  infection  of  the  deeper  urinary 
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tract;  of  pyogenic  streptococcic  and  staphylococcic,  proteus,  influen- 
zal, typhoid-bacillus,  and  other  bacterial  infections  of  the  bladder 
and  kidney  pelvis.  Prostatitis,  cystitis,  ureteritis,  pyelitis,  and 
pyelonephritis  may  occur  with  colon  bacilluria  alone  and  as  a  mixed 
infection,  especially  in  tuberculosis  of  the  urinary  tract.  Chronic 
arthritis,  myocardial  degeneration,  myalgias,  and  various  other 
systemic  conditions  apparently  may  be  related  to  the  urinary  infec- 
tion. 

Mode  of  Entrance  of  Colon  Bacilli  into  the  Urinary 
Tract.  This  may  be  through  the  urethra  in  the  female  with  or  with- 
out instrumentation,  and  in  the  male  probably  only  by  instrumenta- 
tion. The  prevalence  of  colon  bacilluria  in  people  who  have  never 
had  a  catheter  or  sound  passed  into  the  ureter,  proves  the  existence 
of  other  routes  of  infection.  In  the  ^ast  majority  of  patients  the 
source  is  unquestionably  the  gastro-intestinal  tract.  Obstinate 
constipation  or  diarrhea,  attended  with  more  or  less  injury  of  the 
intestinal  mucosa,  renders  the  intestinal  wall  previous  to  the  Imcteria, 
which  may  then  be  carried  by  the  blood  or  lymph  stream  to  the  kid- 
ney, ureter,  and  bladder.  Colon  l)acilli  from  this  source  have  been 
proved  to  take  on  more  virulent  characteristics. 

The  diagnosis  of  bacteriuria  is  easily  made  by  microscopic  exami- 
nation. The  character  of  the  bacteria  usually  retpiires  a  cultural  ex- 
amination of  the  urine.  From  a,  preferably  catheterized,  specimen, 
primary  plate  cultures  should  be  made;  the  final  recognition  of  the 
bacterium  by  subcultiu-al  and  tinctorial  tests  is  a  common  lal)oratorv 
procedure.  A  careful  physical  examination  of  the  patient,  with 
chemical  and  microscopic  study  of  the  urine,  will  enable  one  usually 
to  make  an  anatomical  diagnosis.  One  should  never  fail  to  make  a 
careful  examination  of  the  external  genitals  of  the  patient,  both  male 
and  female,  for  focal  infection.  The  rectum  should  also  be  inspected. 
The  j)rostate  should  be  palpated,  and  possible  sacculation  of  the 
bladder  by  abnormal  deviations  of  the  uterus  and  by  a  lax  vaginal 
wall  should  be  investigated.  If  indicated,  a  cystoscopic  examination 
and  catheterization  of  the  ureters  should  be  made.  The  greatest 
care  nuist  be  exercised  to  catheterize  the  ureters.  This  is  especially 
true  when  the  bladder  is  badly  infected.  The  anatomical  diagnosis 
is  most  important  from  the  therapeutic  point  of  view.  If  a  morbid 
condition  of  tissue  exist  which  interferes  with  the  function  of  the 
urinary  a])paratus,  no  permanent  benefit  will  result  from  medical 
treatment,  until  as  nearly  as  })ossible  a  normal  anatomical  condition 
is  brought  al)out.  Colon  bacilluria  may  not  be  removed  as  long- 
as  poor  drainage  of  the  urinary  tract  exists  because  of  sacculation  of 
the  bladder,  enlarged  prostate,  stricture,  ])ressure  obstruction,  or 
kink  of  the  ureter,  kidney-pelvis  .sacculation,  or  if  a  calculus  or  other 
foreign  ixxly  be  present. 

Formerly  (he  recognized  trciitincut  of  colon  l)ii(illuriM  consisted 
preferably  in  j)rolonged  rest  in  l)cd.  a  copious  li(|ui(l  diet  of  milk. 
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soups,  l)r()tlis,  etc.,  and  the  use  of  uriuarv  antiseptics — of  which 
hexamethylenamine  is  the  best.  By  this  method  treatment  was  long, 
extended  to  months,  and  the  result  was  often  poor.  For  the  last 
five  years  in  the  medical  clinic  of  Rusii  Medical  College  associated 
with  the  medical  wards  of  the  Presbyterian  Hospital  and  the  labora- 
tory of  the  Memorial  Institute  for  Infectious  Diseases,  bacteriuria 
has  been  carefully  studied  and  many  patients  have  been  treated 
with  autogenous  vaccines.  The  work  has  been  carried  on  by  the 
clinical  department  of  the  college  and  hospital.  I  have  received 
most  valuable  cooperation  and  aid  from  my  colleagues  and  assistants. 
The  bacterial  cultures  and  autogenous  vaccines  have  been  made 
chiefly  by  Dr.  D.  J.  Davis, ^  of  the  medical  department,  and  now  an 
assistant  in  the  Memorial  Institute  for  Infectious  Diseases. 

When  possible  the  agglutination,  opsonic  index,  bacteriolysis, 
and  the  leukocytic  blood  reaction  were  studied  in  each  patient. 
The  observation  of  other  reporters  as  to  tlie  character  of  the  bacteri- 
uria has  been  confirmed.  Those  suffering  from  infection  of  the 
urinary  tract  due  to  the  colon  organism  comprise  more  than  50  ])er 
cent,  of  the  patients  with  urinary  infection.  Frequently  the  gono- 
coccus  was  obtained  with  the  colon  infection  from  the  prostate  or  semi- 
nal vesicles  by  stripping  those  organs  with  the  finger  in  the  rectum, 
rudefined  bacteria  were  sometimes  foimd  with  the  colon;  occa- 
sionally the  unknown  organism  would  be  obtained  only  in  plate 
cultiu'es,  failing  to  grow  in  anerobic  or  aerobic  subcultures.  In 
some  instances  the  unknown  bacterium  persisted  in  the  urine  after 
the  colon  bacillus  had  disappeared  and  the  patient  was  symptom- 
free. 

('olon-])acillus  infection  with  tui)erculosis  of  the  urinary  tract 
occurred  in  two  patients;  the  great  discomfort  occasioned  by 
bladder  pain,  frecjuent  urination,  and  septic  fever  was  almost 
entirely  relieved  by  the  disappearance  of  the  colon  infection  after 
autogenous  vaccination.  Two  patients  suffering  from  essential 
hematuria  with  colon  infection  have  been  treated  by  vaccination. 
In  one,  a  woman  aged  twenty-four  years,  intermittent  hematuria 
had  existed  for  six  years  or  more.  A  moderate  pyuria  existed. 
Repeated  examination  of  the  urinary  sediment  failed  to  reveal 
tubercle  bacilli.  Animal  inoculation  with  the  urinary  sediment  was 
negative.  The  ophthalmo-tuberculin  test  was  negative.  Cysto- 
scopic  examination  revealed  a  normal  l)Iadder  mucosa.  The 
ureteral  catheter  entered  the  right  ureter  with  difficulty  and  the  drop 
by  droj)  fluid  obtained  contained  blood,  leukocytes,  and  colon  bacilli. 
The  left  ureter  was  normal  and  the  freely  flowing  urine  was  prac- 
tically normal.  In  June,  1907,  a  right  nephrotomy  was  made;  the 
urine  from  the  kidney  pelvis  contained  red  cells  and  leukocytes  and 

-  See  report  by  Dr.  David  .John  Davis,  " Immune  Bodies  in  Crinary  Infections  with  Colon 
Barilli  and  Treatment  by  Inoculation,"  .lournal  of  Infertiou.s  Diseases,  1909,  vi,  224. 
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the  colon  bacillus.  The  mucosa  of  the  pelvis  was  thickened  and 
congested.  The  kidney  capsule  stripped  oft'  normally  and  a  section 
of  the  cortex  showed  histologically  interstitial  diffuse  nephritis. 
The  kidney  pelvis  was  packed  with  gauze  and  later  was  daily  injected 
with  argyrol  solution,  which  penetrated  to  the  l)ladder.  Hemor- 
rhages recurred  before  the  external  wound  had  healed  and  afterward. 
Six  months  later,  in  January,  1908,  the  patient  was  again  taken  into 
the  hospital  and  injections  of  autogenous  colon  vaccines  were  given 
every  seven  to  ten  days  initil  April,  190S.  Hemorrhage  ceased. 
Since  that  time  the  urine  is  blood-free  except  for  a  few  red  cells  in 
the  centrifuged  sediment.     Xo  urinary  symptoms  remain. 

A  physician  of  fifty-eight  who  always  has  enjoyed  good  health, 
suft'ered  from  hematuria  without  pain  in  August,  1909.  In  October 
cystoscopy  revealed  a  normal  bladder  mucosa,  bloody  urine  flowing 
from  the  right  ureteral  orifice,  and  normal  urine  from  the  left 
ureter.  Ureteral  catheterization  was  negative  for  obstruction  or 
stone  and  the  x-rays  also  were  negative.  Probable  tumor  of  the  kid- 
ney was  diagnosticated.  Ijaterhewas  admitted  to  the  Presbyterian 
Hospital.  The  physical  examination  revealed  a  good  general  condi- 
tion. The  urine  contained  much  free  blood,  many  leukocytes,  no 
casts,  and  was  acid  in  reaction.  A  pure  culture  of  colon  bacilli  was 
obtained  from  the  urine.  A  milky  fluid  obtained  l)V  stripping  the 
prostate  showed  many  pus  cells  and  a  few  (xram-negative  intra- 
cellular biscuit-shaped  diplococci.  The  prostate  was  stripped  every 
three  or  four  days  until  no  discharge  was  obtained.  The  patient 
was  treated  with  the  autogenous  colon  vaccine  every  seven  days. 
The  blood  disappeared  from  the  urine  after  the  third  vaccination. 
The  urine  remains  blood-free  and  the  patient  is  apparently  well. 

In  September  19,  1908,  a  physician,  aged  twenty-nine  years,  was 
seized  with  anuria,  and  uremic  convulsions,  which  were  partially  re- 
lieved the  first  day.  Headache,  vomiting,  occasional  mild  convulsions 
contimied  for  six  days.  The  scant  urine  contained  a  good  deal  of 
pus,  but  no  casts  or  l)lood.  October  21 ,  1908,  he  was  admitted  to  the 
Presbyterian  Hospital.  The  general  examination  revealed  no  per- 
ceptible morbid  condition  of  heart,  bloodvessels,  lungs,  or  abdonu'nal 
organs.  The  aite-ial  tension  was  120  nun.  The  eye-grounds  were 
nt)rmal.  The  urine  W{\s  acid,  contained  many  polynuclear  leukocytes 
((■»0  per  c.mm.  of  urine),  no  casts,  no  red  cells,  and  a  trace  of  nucleo- 
albunu'n.  Many  bacilli  were  seen  and  a  pure  culture  of  colon  bacilli 
was  obtained.  The  history  revealed  the  probability  that  the  colon 
infection  of  the  bladder  had  existed  for  five  years.  I  )uring  that  time 
albumiiiuiia  was  present  for  two  years  and  thereafter  occasionally 
only.  A  nionlh  j)receding  the  convulsions  lie  was  conscious  of 
lessened  strength  and  endurance,  dull  headaches,  anorexia,  and 
lessencfl  excretion  of  urine.  Autogenous  colon  vaccination  was  begun 
with  K)0,()()0,()()()  bacteria  on  November  II,  l'.)()S.  These  were  re- 
peated every  seven  to  ten  days  until   Deeeutbei-   11,   190S,  ;\\  which 
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time  the  urine  was  almost  free  of  bacteria  and  pus  cells.  The 
patient  continuetl  the  treatment  at  home.  On  March  23,  1909,  the 
urine  was  sterile  and  pus-free.     The  patient  has  had  no  relapse. 

A  man  aged  thirtv-one  rears,  suffering  from  tuberculosis  of  the 
urinary  tract  which  began  in  the  right  testis  in  1903,  was  admitted 
to  the  Presbyterian  Hospital  in  Octoljer,  1907.  The  right  testis  had 
been  removed  in  1903  and  a  right  nephrotomy  and  curettage  of  the 
kidney  pelvis  was  done  in  June,  1907.  The  patient  was  suffering 
greatly,  although  constantly  narcotized  with  opium.  There  was 
a  septic  temperature.  Xo  perceptil)le  evidence  of  tuberculosis  of 
lungs  or  lymph  glands  was  present.  The  m-ine  was  very  cloudy  and 
discolored  with  abundant  pus,  blood,  and  bacteria.  Tubercle  bacilli 
were  abundant  in  the  urine  sediment.  Per  rectum  a  nodule  in  the 
right  lol)e  of  the  prostate  was  tender.  The  right  ureter  could  be  felt 
as  a  thick  tube,  and  this  and  the  resistant  bladder  wall  were  very  ten- 
der. From  the  urine  was  obtained  a  pure  culture  of  the  colon  bacillus. 
The  patient  was  given  absolute  rest  in  bed,  and  received  tuberculin 
(N.T.),  0.001  mg.,  every  seven  or  eight  days  and  coincidently  there- 
with was  vaccinated  with  50(),()(K),()00  autogenous  colon  bacilli. 
With  the  third  injection  the  urine  became  colon-free.  Coincident- 
ally  the  urine  became  much  clearer,  containing  less  pus  and  blood. 
The  frequency  of  urination  lessened  from  every  one-fourth  to  one- 
half  hour  to  as  long  as  three  or  four  hours.  The  general  condition 
improved  by  the  disappearance  of  fever  and  sweats  and  the  appetite 
returned.  Opiates  were  discarded.  The  patient  left  the  hospital 
in  December,  1907,  and  has  remained  on  a  farm.  He  has  continued 
to  use  the  injections  of  (X.T.)  tuberculin,  0.001  mg.,  every  seven  to 
ten  days.  Examination  of  the  urine  every  six  months  reveals  the 
presence  of  a  few  leukocytes,  red  cells,  and  small  clumps  of 
tubercle  bacilli.  The  bladder  irritation  is  not  severe  and  the  general 
health  is  good.  Probably  recovery  would  occur  if  the  patient 
could  take  prolonged  rest. 

These  case  reports  suffice  to  illustrate  the  utility  of  colon  vaccine 
therapy.  In  a  later  paper  on  vaccine  therapy  in  bacteriuria  a 
detailed  tabulated  report  will  i)e  made.  Patients  suffering  with 
pyelitis  with  colon  bacillus  infection  have  recovered  with  autogen- 
ous vaccination  when  there  was  no  obstruction  to  drainage.  Im- 
provement may  occur  under  the  treatment  in  all  cases,  but  entire 
recovery  from  the  colon  bacilluria  will  usually  not  occur  if  there  is 
stagnation  anywhere  in  the  urinary  tract.  If  the  enlarged  prostate 
is  at  fault,  rational  massage  of  that  organ  may  be  all  that  is  necessary. 
If  there  be  deformity  of  the  pelvic  organs  or  distortion  of  the  kidney 
pelvis,  or  the  existence  of  a  urinary  calculus,  surgical  interference 
should  be  instituted. 

wSystemic  effects  of  urinary  focal  infection  must  not  be  overlooked. 
A  chronic  infectious  arthritis,  myocardial  degeneration,  so-called 
chronic  muscular  rheumatism,  and  neuritis  may  be  related  to  the 
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iiriiiarv  infection.  The  resistant  epithelial  layer  of  the  urinarv  tract 
probably  prevents  toxemia  until  long  continuation  of  the  infection 
causes  injury  of  the  epithelial  layers  and  then  absorption  of  toxins 
may  occur. 

The  bacillus  isolated  from  cases  of  colon  bacilluria  differ  from  each 
other  more  or  less  in  size,  luxuriance  of  growth,  etc.  It  would  seem 
rational,  therefore,  to  use  autogenous  vaccines.  This  is  easily  done. 
Cultures  may  be  made  from  the  urine  after  it  has  been  trans- 
ported a  thousand  miles  to  a  laboratory,  by  one  properly  trained  in 
iiacteriological  technique.  We  have  had  no  experience  with  com- 
mercial stock  ^accines  and  no  comparison  may  be  made  of  them 
here. 

The  autogenous  vaccine  may  be  made  l)v  heating  the  culture  to 
(30°  C.  for  thirty  minutes.  This  has  proved  to  kill  the  bacilli,  as 
shown  by  control  cultures.  P>esli  suspensions  of  the  dead  bacilli 
should  be  used.  Suspensions  more  than  two  weeks  old  may  not 
give  the  same  results.  Usually  the  first  vaccination  is  made  with 
200,000,000  bacilli.  The  subsequent  dosage  may  be  gradually 
increased  until  a  decided  local  and  general  reaction  occurs.  The 
maximum  dose  in  our  work  was  1,000,000,000.  Experience  has 
proved  that  smaller  doses  are  preferable  to  large  ones  with  some 
patients;  5,000,000  to  100,000,000  may  produce  sufficient  reaction 
for  curative  purposes  and  diminish  the  risk  of  a  too  great  reaction. 
Absolute  rest,  much  of  the  time  in  bed,  with  a  copious  fluid  diet, 
chiefly  milk,  shortens  the  course  of  treatment,  reduces  the  risk  of 
chill  with  the  reaction,  and  makes  recovery  more  certain. 

Specificity  of  Vaccine  Therapy.  The  specific  eflect  of 
autogenous  colon-bacillus  vaccine  therapy  is  proved  l)y  the  phe- 
nomena of  reaction.  This  consists  of  the  local  reaction  at  the  j)()int 
of  injection,  which  includes  redness  of  the  skin,  tenderness,  and  swell- 
ing over  an  area  from  one  to  two  inches  scpiarc.  This  begins  in  one 
or  two  hours  after  the  injection,  reached  the  maximum  in  twehc 
to  eighteen  hours  and  gradually  disappears  by  the  end  of  forty-eigjit 
to  seventy-two  hours.  A  general  reaction  occurs  in  two  to  twehc 
hours,  manifested  by  general  malaise,  aching  of  muscles,  bones,  and 
joints,  more  or  less  headache,  more  or  less  fever,  sometimes  preceded 
by  a  chill  and  leukocytosis.  If  the  patient  is  uj)  and  al)ou(  reaction 
is  more  severe — manifeste<l  by  severe  chill  and  fever.  In  many 
patients  there  is  irritation  manifested  by  pain,  aching,  etc.,  of  tlie 
kidney,  bladder,  joint,  group  of  muscles,  etc.,  respectively,  which 
is  the  seat  of  morbid  change  due  to  the  colon  infection.  The  sj>eci- 
ficity  is  further  indicated  by  an  increase  in  the  opsonic  index,  and 
finally  by  an  immunity  manifested  by  the  failure  of  reaction  after 
vaccination  and  the  (lisa])pearance  of  the  bacteria  from  the  urine. 
One  should  emjiloy  at  the  same  time  all  rational  measures  to  relieve 
(he  j)atieiit.  ( lencral  hygiene,  jx'rsonal  cleanliness,  correction  of 
tliarrhea  or  constipation,  hematinics  when  necessary,  and,  as  stated 
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above,  surgical  or  mechanical  measures  to  correct  anatomical  faults 
which  interfere  with  proper  drainage  of  the  urinarv  tract. 

Elsewhere  in  the  paper  I  have  stated  that  colon  haciiluria  is  not 
an  uncommon  occurrence.  In  many  individuals  ^\ith  this  urinary 
infection  there  may  be  no  perceptible  effects  from  it.  In  other 
patients  who  suffer  from  some  systemic  infection,  the  conditions 
may  be  ascribed  to  the  existing  colon  bacilluria  without  due  regard 
for  some  other  possible  cause.  This  statement  I  think  is  necessary, 
l)ecause  I  have  found  that  colon  infection  of  the  urine  has  been 
brought  into  the  foreground  by  some  physicians  who  have  known 
of  pathological  effects  due  to  it  and  who  may  misinterpret  the  condi- 
tion and  fail  to  look  for  or  to  find  a  real  focal  infection  somewhere 
else  in  the  body.  We  must  not  forget  that  focal  infection  of  the 
tonsils,  of  the  sinuses  of  the  head,  or  of  some  other  mucous  tract  of 
the  body  may  produce  systemic  disease.  Therefore,  while  I  believe 
tliat  colon  bacillus  infection  of  the  urinary  tract  is  sometimes  a  cause 
of  not  only  local  but  also  of  systemic  disease,  I  would  caution  those 
who  find  this  infect'on  of  the  urme  not  to  be  led  astray  by  it,  and  to 
make  sure  of  its  relation  to  local  or  systemic  evidence  of  disease  by 
proof  of  its  specificity  by  agglutinative,  phagocytic,  bacteriolytic, 
and  other  tests,  and  at  the  same  titne  to  look  for  other  possible 
suun-es  of  infection  before  the  treatment  is  beoun. 


PAROXYSMAL  ARTERIOSPASM   WITH  HYPERTENSION   IN 
THE  GASTRIC  CRISES  OF  TABES. 

By  Lew'ellys  F.  B.vrker,  M.D., 

PROFKSSOR    OF    MEDICINK    IN"    THE    JOHVS    HOPKINS    UNIVERSITY,    AND    PHYSICIAN-IN-CHIEF 
TO    THE    JOHNS    HOPKINS    HOSPITAL,    BALTIMORE. 

Among  the  most  interesting  of  the  problems  which  the  clinician 
has  to  solve  is  that  of  the  interpretation  of  acute  abdominal  pain. 
The  subject  isa  large  one, and  it  is  my  purpose  in  this  communication 
to  deal  with  only  one  phase  of  it — that  indicated  by  the  title  of  this 
paper.  The  topic  may  best  be  approached  by  the  presentation  of  a 
case  which  illustrates  the  main  features  of  the  condition  under 
discussion. 

Ilattie  T.,  aged  forty-nine  years,  white,  married  woman,  a  cigar- 
maker,  was  admitted  to  Ward  G,  Johns  Hopkins  Hospital,  October 
•),  1909. 

Her  complaint  was  severe  pain  in  the  back  and  stomach,  and 
headache.  Her  family  history  is  negative.  She  has  been  married 
twenty-four  years.  She  is  the  mother  of  six  children,  two  of  whom 
died  in  infancy.  She  had  had  several  miscarriages,  all  occurring 
early  in  the  pregnancies. 
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Except  for  vague  "rheumatic"  pains  for  some  ten  years  she  suffered 
from  no  disease  until  the  present  trouble  began.  About  eight  years 
ago  she  began  to  have  attacks  of  pain  in  the  back,  indigestion,  and 
pains  in  the  joints,  especially  in  the  shoulders  and  knees.  The  pain 
in  the  small  of  the  back  was  tolerably  severe,  and  was  sometimes 
associated  with  nausea.  These  attacks  recurred  at  intervals.  One 
and  one-half  years  ago  she  separated  from  herhusband,  and  since  then 
the  attacks  have  increased  in  number  and  severity.  In  May,  1909,  the 
uterus,  tubes,  and  ovaries  were  removed  in  one  of  the  city  hospitals, 
but  since  the  operation  she  has  been  more  nervous  than  before. 
She  has  suffered  much  from  headache,  frontal  and  vertical,  and  she 
thinks  her  eyesight  has  failed  during  the  last  few  years. 

The  individual  attacks  begin  with  a  feeling  of  a  lump  in  the  throat 
which  cannot  be  swallowed  (globus?).  Aomiting  soon  comes  on, 
so  that  nothing  can  be  retained  in  her  stomach,  and  she  has  extreme 
pain  in  the  back  and  abdomen  and  complains  of  sensitiveness  of  the 
skin  of  the  trunk.  The  pain  is  so  severe  that  she  usually  weeps 
violently  and  tosses  about  in  bed,  grinding  her  teeth.  She  has  never 
lost  consciousness  in  an  attack,  nor  has  there  been  any  disturbance 
of  the  sphincters.  Her  mind  seems  clear  during  the  attacks.  Her 
physician  frequently  was  compelled  to  give  her  morphine  for  the  pain. 
She  has  had  more  or  less  of  the  drug  during  the  last  five  or  six  years. 
Since  about  a  year  ago  there  have  been  nearly  two  attacks  per  week, 
each  lasting  from  a  few  hours  to  three  days.  She  has  noticed  palpi- 
tation of  the  heart  during  some  of  the  attacks. 

On  examination  the  patient  was  found  to  be  somewhat  emaciated; 
the  skin  was  sallow,  the  muscles  soft  and  flabby.  There  was  no 
anemia.  Her  eyes  were  rather  prominent;  there  was  a  tendency 
of  the  eyeball  to  run  ahead  of  the  lid  in  making  von  (iraefe's  test. 
The  pupils  were  contracted,  and  reacted  but  little  to  light  or  accom- 
modation, but  it  was  thought  on  admission  that  tliis  might  be  due 
to  the  morphine.  There  was  no  glandular  enlargement.  There 
was  slight  enlargement  of  the  heart,  the  relative  dulness  extend- 
ing to  the  left  10  cm.  from  the  mid-sternal  line.  The  radial  and 
temporal  arteries  were  tortuous  and  somewhat  tliickened.  The 
lungs  were  negative,  except  for  a  moderate  grade  of  em})hysema. 
The  stools  contained  some  mucus,  l)ut  no  parasites  or  blood. 

On  the  day  after  admission  she  began  to  suffer  from  severe  pain 
in  the  al)domen  and  back,  lying  in  a  crouched  position,  crying 
constantly,  and  comj)laining  bitterly.  She  vomited  at  short  inter- 
vals. The  vomitus  was  greenisli  in  color  and  was  acci)in])anie(l  by 
nausea.  Chemical  examination  sliowed  a  total  acidity  of  42  j)er  cent. ; 
23  per  cent,  of  free  hydrochloric  acid;  no  lactic  acid;  no  blood.  Ex- 
amination of  the  blood  revealed:  R(m1  blood  corpuscles,  4,2r)S,000; 
white  corj)Uscles,  13,S00;  hemoglobin,  92  per  cent.  Dill'erential 
count:  Polynuclears,  ()()  percent.;  large  monoiuiclears,  7  {)er  cent.; 
lymphocytes,  24  per  cent.;  and  eosinophiles,  3  per  cent. 
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An  examination  of  the  stool  two  days  later  revealed  the  presence 
of  ova  of  Trichocephalus  dispar  and  also  ova  of  Ascaris  lumbricoides. 

On  October  13  I  observed  her  myself  during  a  paroxysm  of  pain. 
The  face  was  very  anxious,  the  lips  somewhat  cyanotic,  the  eyes 
reddened  and  lacrymose.  One  got  the  impression  at  once  that  the 
pain  was  that  of  organic  disease.  The  radial  pulse  was  124,  regular 
l3Ut  of  very  high  tension,  feeling  like  a  fine  whipcord  under  the  finger. 
The  blood  pressure  was  measured  at  once  and  found  to  be  about 
190  mm.  Hg.  She  was  given  an  inhalation  of  amyl  nitrite,  and  the 
pressure  fell  at  once  to  90.  A  short  while  after,  however,  the  press- 
ure again  became  high,  going  to  200  and  later  on  to  210  mm.  Hg. 
Tlie  knee-jerks  were  overactive;  the  plantar  reflexes  normal.  The 
pupils  did  not  respond  to  light.  There  was  no  tactile  anesthesia 
of  the  chest,  but  definite  analgesia  in  large  areas  in  the  lower  extremi- 
ties were  present. 

The  urine  contained  no  albumin  or  casts.  Acetone  was  present, 
doubtless  due  to  the  prolonfjed  vomiting,  though  the  test  for  diacetic 
acid  was  negative.  Palpation  of  the  abdomen  revealed  nothing 
abnormal. 

In  spite  of  the  active  knee-kicks,  I  felt  that  the  character  of  the 
pain  and  the  vomiting,  together  with  the  sluggish  pupils  and  the 
analgesia  of  the  legs,  made  the  diagnosis  of  gastric  crises  of  taljes 
probable.  This  diagnosis  received  support  also  from  the  extreme 
hypertension  due  to  arteriospasm  accompanying  the  attack.  I 
suggested  that  lumbar  puncture  be  done  ai'd  the  spinal  fluid  exam- 
ined. On  the  same  day  Dr.  Kingsley  withdrew  lU  c  c.  of  cerebro- 
spinal fluid.  It  was  under  a  pressure  of  from  150  to  200  mm.. 
HjO,  clear  and  colorless.  There  were  50  cells  per  cubic  millimeter, 
all  lymphocytes.  The  fluid  contained  both  globulin  and  serum 
albumin.  These  tests  demonstrated  the  existence  of  either  a  luetic 
or  a  metaluetic  lesion  of  the  central  nervous  system. 

Sensation  was  carefully  tested  on  October  15,  when  the  left  lower 
extremity  was  found  to  be  almost  wholly  analgesic  and  the  right  also, 
except  for  a  portion  on  the  lateral  surface  of  the  limb.  There  was 
also  analffesia  in  the  domain  of  the  second  thoracic  of  each  arm. 
A  patch  of  analgesia  was  found  upon  the  right  side  of  the  scalp 
(Figs.  1  and  2).  Touch  was  nowhere  impaired  and  thermal  sensa- 
tion was  not  markedly  involved. 

On  October  20  the  eyes  were  thoroughly  examined  by  Dr.  Bordley. 
One  of  them  had  been  dilated  with  atropine.  The  other  showed 
extreme  myosis  and  did  not  react  to  light  and  only  imperfectly  to 
accommodation.  Stelwag's  and  von  Graefe's  signs  were  positive. 
Convergence  was  poor.  There  was  advanced  arteriosclerosis  of  the 
retinal  vessels,  some  of  the  smaller  arteries  being  almost  completely 
obliterated.  The  veins  were  markedly  indented  by  the  arteries,  and 
in  places  tortuous.  There  was  no  change  in  the  papilhe  nervi  optici 
except  hyperemia  from  obstruction  to  the  venous  circulation. 
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The  Wassermann  reaction  done  bv  Dr.  Guthrie  was  found  to  be 
negative. 

Examination  of  tlie  urine:  Normal  in  color;  specific  gravity,  1010 
to  1018;  acid;  no  sugar;  no  albumin.  Microscopic  examination 
was  negative.     Acetone  was  present  only  during  the  vomiting. 

The  course  of  the  blood  pressure  is  shown  in  the  accompanying 
chart  (Fig.  3). 


Fig.   1. — Analgesia  ut  the  first 
ex-aniiiiation. 


Fii:.   2. — .^nalgesi.a  at  the  secmul 
examination. 


The  patient's  pain  was  relieved  by  morphine.  As  soon  as  the 
vomiting  stopped  she  was  given  small  quantities  of  milk  every  two 
hours.  During  the  next  five  days  she  had  only  (wo  attacks  of 
nausea  and  vomiting.  She  began  to  have  a  good  appetite  and  to 
feel  very  much  better.  The  blood  pressure  (maximal)  varied 
between  175  and  215  mm.  Hg.  until  the  ISth.  On  the  10th  the 
maximal  pressure  was  found  to  be  only  120  mm.  Hg.,  and  since 
then  it  has  varied  between  110  and  12.')  mm.  Hg. 

Since  the  fundamental  stu(lit\s  of  I'\)urnier  u|)()n  tlu"  })Iu'noniena 
(jf  cai'ly  tabes  (lie  pains  in  the  n])pcr  abdomen  in  this  disease  have 
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been  classified  under  four  main  headings:  (1)  Crises  in  which  there 
is  vomiting  alone;  (2)  crises  in  which  there  is  pain  alone;  (3)  the 
grande  crisc  gastrique,  in  which  the  phenomena  are  complicated 
and  violent,  and  include  extreme  pain,  vomiting,  and  retching,  with 
severe  general  symptoms;  and  (4)  crises  in  which  the  appetite  is 
entirely  lost,  though  other  signs  may  he  ahsent. 
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Fig.  3. — Tlie  course  of  the  blood  pressure. 

The  patient  who.se  history  has  heen  given  evidently  suffered  from 
crises  of  the  third  type,  and  it  is  to  this  form  of  gastric  crises  in  tabes 
that  I  desire  to  refer,  making  it.  however,  distinctly  understood 
that  in  the  other  three  types  of  crises  many  of  the  features  of  Type  3 
may  be  lacking. 

In  the  crises  from  which  this  woman  suffered  the  pain  was  situated 
in  the  upper  abdomen  and  radiated  into  tiie  l)ack.  Tiie  j)aiu  was 
accompanied  by  paroxysmal  arteriospasm,  with  great  elevation  of 
the  maximal  arterial  pres.sure.  That  the  hypertension  depended 
upon  the  arterio-spasm  was  evident  from  tiic  effect  of  ainyl  nitrite. 
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which  reduced  the  maximal  pressure  promptly  to  90  mm.  Hg., 
though  as  soon  as  the  effects  of  the  nitrite  had  worn  off  the  hyper- 
tension reappeared.  The  marked  oscillations  in  the  maximal 
pressure  during  the  crises  are  evident  in  the  blood  pressure  chart 
(Fig.  3).  It  was  only  after  the  pressure  returned  to  normal  and 
remained  on  the  normal  level  that  the  symptoms  disappeared.  A 
study  of  similar  cases  in  the  literature  indicates  that  partial  falls 
of  the  pressure  are  significant  only  of  remissions  in  the  crises,  not 
of  termination.  The  abrupt  terminal  fall  in  pressure  is  striking, 
and  the  maintenance  of  a  tolerably  steady  pressure  at  the  low  level 
after  the  period  of  hypertension  seems  to  me  most  interesting. 

There  are  at  least  three  conditions  in  which  attacks  of  severe 
abdominal  pain  with  paroxysmal  hypertension  occur:  (1)  The 
gastric  crises  referred  to  above;  (2)  lead  colic;  and  (3)  the  angina 
abdominis  of  arteriosclerosis.  A  number  of  cases  of  all  three  condi- 
tions have  been  collected  and  carefully  analyzed  by  J.  Pal.^  In  these 
cases, besides  the  pain  and  hypertension,  the  attacks  presented  several 
other  characteristic  features,  including  (1)  constipation,  (2)  boat- 
shaped  retraction  of  the  abdomen,  (3)  in  some  cases  meteorism,  and 
(4)  in  many  instances  segmental  sensory  disturbances  (usually 
hyperesthesia  or  hyperalgesia)  in  the  root  domains  of  the  lower 
thoracic  and  upper  lumbar  spinal  nerves. 

There  has  been  much  dispute  as  to  the  origin  of  the  pain  in  these 
cases  and  its  relation  to  the  hypertension.  Some  authors  assume 
a  primary  neuralgic  paiii  with  secondary  hypertension  due  to  the 
pain;  others,  with  Pal,  regard  the  hypertension  as  the  result  of  vaso- 
constriction of  the  small  arteries  of  the  stomach  and  intestines,  and 
look  upon  the  pain  as  due  to  stretching  of  nerves  in  the  arterial 
sheaths  of  the  same  arteries  proximal  to  their  constricted  portions, 
assuming  that  in  these  proximal  regions  of  the  gastro-intestinal 
arteries  the  arterial  wall  is  distended  and  under  very  high  pressure. 
The  researches  of  experimental  physiologists  and  surgeons  tend  to 
confirm  the  view  that  the  only  pain  nerves  in  the  stomach  and  intes- 
tines are  those  in  the  walls  of  the  bloodvessels.  It  has  long  been 
known  that  the  visceral  peritoneum  (not  the  parietal)  is  insensitive, 
and  there  is  evidence  to  prove  that  even  violent  contusion  of  the 
intestine  or  stomach  (such  as  crushing  with  Dupuytren's  scissors) 
causes  no  pain. 

In  the  gastric  crises  of  tabes  it  is  assumed  that  irritation  in  either 
the  posterior  roots  of  the  spinal  nerves  or  their  continuations  within 
the  cord  leads  to  a  reflex  vasomotor  constriction  which  is  most  ex- 
treme in  the  splanchnic  domain.  If  this  explanation  is  correct 
Wc  must  assume  that  we  have  to  deal  in  tabes  at  times  witli  elective 
stimulation  of  j)()sterior  root  fibers,  for  when  tal)etics  sutler  from 
lancinating   j)ains   in    the   lower  extremities   the   blood   pressure   is 

•  Gefjjssk risen,  Leipzig,  1905,  pp.  1  to  275. 
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usually  low  and  we  must  assume  in  such  eases  a  reflex  vasodilatation. 
In  the  ^astrie  erises  of  tahes  there  is  jiaroxysmal  arteriospasm  and 
hypertension,  and  we  must  assume  here  a  reflex  vasoconstrietion. 
It  is  interesting  that  lancinating  pains  and  gastric  crises  rarely  occur 
together  in  tabes,  though  their  alternation  is  not  uncommon.  This 
disparity  in  the  symptomatology  of  incipient  tahes,  pointing  to  an 
elective  stimulation  of  the  posterior  root  fibers  or  their  intramedul- 
lary continuations,  has  led  me  to  think  of  our  embryological  knowl- 
edge of  the  posterior  roots.  Since  the  studies  of  Plechsig  and,  later, 
of  Trepinski  we  have  known  that  the  fibers  of  the  dorsal  funiculi 
do  not  liecome  medullated  all  at  once.  Definite  groups  of  these 
fibers  receive  their  myelin  at  very  different  periods,  and  Flechsig 
has  subdivided  the  fibers  into  four  distinct  embrvqlogical  systems.^ 
The  fibers  of  these  different  systems  have  dift'erent  terminations  in 
the  cord  and  in  all  probability  subserve  diflerent  functions.  It 
has  also  been  shown,  through  the  microsc()])ic  study  of  the  spinal 
cord  in  cases  of  tabes,  that  a  very  distinct  parallelism  occurs  between 
the  areas  degenerated  in  this  disease  and  the  embryological  member- 
ment  in  the  f(Ptal  cords.  Furthermore,  it  has  been  shown  that  in 
tal)es  the  sequence  in  which  the  several  systems  suffer  may  varv. 
It  seems  to  me  highly  desirai)le,  therefore,  that  cases  of  incipient 
tabes  carefully  .studied  clinically,  which,  through  some  intercurrent 
disease,  come  to  autop.sy  before  degeneration  is  advanced,  should  be 
most  closely  investigated  microscopically.  In  this  way  we  mav 
hope  for  gradual  enlightenment  concerning  the  functions  of  the 
different  systems  of  fibers  contained  within  the  dorsal  roots  of  the 
spinal  nenes. 

The  explanation  of  the  phenomena  other  than  the  pain  and  livper- 
tension  in  the  gastric  crises  of  tabes  has  also  been  attempted  bv 
various  writers.  Though  the  explanations  thus  far  offered  leave 
still  much  to  be  desired,  opinion  at  present  leans  to  the  view  that  the 
vomiting  is  a  reflex  vagal  phenomenon;  that  the  constipation  is  due 
to  paralysis  of  the  intestine  from  ischemia  due  to  the  vasocon- 
striction; that  the  boat-shaped  retraction  of  the  abdomen  is  to  be 
regarded  as  a  reflex  through  the  motor  spinal  nerves  of  the  corre- 
sponding segments;  and  that  the  .segmental  hyperesthesia  is  to  be 
thought  of  as  due  to  "referred  sensation"  in  the  sense  of  Head, 
resulting  from  the  violent  impulses  passing  along  the  stretched 
perivascular  sympathetic  nerves  and  reaching  the  cell  bodies  (within 
the  spinal  ganglia)  of  the  neurones  of  the  lower  thoracic  and  upper 
lumbar  dorsal  nerve-roots. 

Since  in  arterio.sclerosis  attacks  of  angina  abdominis  closely 
resembling  those  of  the  grand  gastric  crises  of  tabes  occur,  it  might 
be  thought  that  the  attacks  in  the  patient  reported  above  were  due 
to  the  arteriosclerosis  rather  than  to  tabes,  but,  though  the  knee- 

'  L.  F.  Barker,  The  Nervous  System,  New  York,  1899,  p.  424  et  seq. 
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kicks  were  lively,  the  pupils  were  very  sluggish  to  light  and,  above 
all,  the  lymphocyte  count  in  the  cerebrospinal  fluid  was  markedly 
increased, and  the  protein  content  of  that  fluid  indicated  the  existence 
of  a  parasyphilitic  disease.  Moreover,  vomiting  appears  to  be  less 
common  in  the  angina  abdominis  of  arteriosclerosis  than  in  the 
gastric  crises  of  tabes. 

To  one  other  point  attention  should  be  called,  namely,  the  wide 
distribution  of  the  analgesia  and  the  great  differences  in  this  distri- 
bution at  different  periods.  In  the  absence  of  disturbances  of  tactile 
and  thermal  sensation  such  an  extensive  analgesia  could  scarcely 
be  due  to  the  tabes.  It  seems  much  more  probable  that  this  anal- 
gesia and  the  globus  of  which  the  patient  complained  are  hysterical 
manifestations  complicating  the  more  serious  malady. 

Should  these  severe  crises  continue  in  this  patient,  we  shall  con- 
sider the  advisability  of  cutting  intradurally  the  seventh,  eighth,  and 
ninth  dorsal  nerve  roots  on  both  sides  of  the  body  (Foerster's  opera- 
tion). In  Kiittner's  case  and  in  that  reported  by  Bruns  and  Sauer- 
bruch^  the  results  were  eminentlv  satisfactorv. 


A  STUDY  OF  FIVE  HUNDRED  AND  FIFTY  CASES  OF 
TYPHOID  FEVER  IN  CHILDREN. 

By  Samuel  S.  Adams,  A.M.,  M.I)., 

PFOFESSOn     OK    THK     THEORY    AND     PRACTICE     OF     MEDICINE    AND    OF     DISEASES     OF    CHILDREN 
IN    THE    CJEORGETOWN    UNIVERSITY,     WASHINOTON,     D.   C. 

L\  November,  1903,  1  read  a  paper  before  the  Medical  ami 
Chirurgical  Faculty  of  Maryland,  the  subject  being  a  study  of  337 
cases  of  enteric  fever  in  children.  Now  it  is  my  intention  to  present 
a  further  study,  by  analyzing  213  additional  cases,  which  have  lieen 
treated  during  the  half  decade  ended  December,  190S. 

In  this  study  of  550  cases  of  typhoid  fever  treated  in  the  Children's 
Hospital,  District  of  Columbia,  many  obstacles,  some  insurmount- 
able, were  encountered.  The  period  over  which  the  investigation 
extends  has  been  tlivided  into  three  and  a  half  decades,  which  seem 
to  conform  to  the  changes  of  ideas  respecting  this  particular  disease, 
embracing  the  years  1872  to  1008,  inclusive.  Dm-ing  the  first 
decade  all  cases  of  typhomalarial  fever  were  excludecl,  because  this 
was  then  thought  to  be  a  distinct  disease  possessing  only  a  few 
symptoms  similar  to  those  found  in  enteric  fever.  During  the 
second  decade  these  were  included,  because,  l)y  common  consent, 
all   typhomalarial   cases  were  then   recognized  as  enteric.      In   the 

•' ( )periitiver  lieliariiliiiiiK  K:>«trisclier  Kiiseii.  Focrstor.'sclior  Operation.  MitUioil.  a.  d. 
Ciicnzgeb.  d.  Med.  u.  Cliir.,   1909.  xxi.  173  to  178. 
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third  decade,  cases  of  mixed  infection  wliicli,  in  their  clinical  and 
pathological  phenomena  were  identical  with  the  typhonialarial 
diseases  of  the  previous  decades,  have  been  incorporated.  There 
might  have  been  justification  in  swelling  the  number  by  including 
the  many  cases  recorded  in  the  first  fifteen  years  under  the  headings 
infantile  remittent,  remittent  continued,  and  irregular  fevers,  because 
I  was  then  serving  as  an  assistant  physician  in  the  hospital,  and,  in 
the  light  of  our  present  knowledge,  I  now  believe  that  such  cases 
were  genuine  enteric  fever.  In  spite  of  the  fact  that  continuous 
connection  with  the  hospital  since  187G  has  given  me  ample  oppor- 
tunities for  careful  study  of  those  cases,  I  do  not  feel  justified  in 
changing  the  diagnosis  made  by  my  predecessors. 

In  the  earlier  years  of  practice,  1  was  among  the  few  who  did  not 
believe  in  the  immunity  of  infants  and  young  children  to  enteric 
fever.  When  some  advanced  the  opinion  (from  which  they  have 
fortunately  receded)  that  infants  rarely,  if  ever,  had  enteric  fever, 
and  supported  it  by  their  failure  to  find  the  intestinal  lesions  of  the 
disease  in  a  large  number  of  necropsies,  I  strenuously  contended 
that  infants  and  young  children  had  a  disease,  which  clinically  was 
the  analogue  of  enteric  fever  in  the  adult,  and  shortly  thereafter 
presented  to  our  local  society  the  intestine  from  an  infant  showing 
lesions  identical  with  those  found  in  adults  who  had  died  of  enteric 
fever.  During  the  past  ten  years,  I  have  seen  an  epidemic  in  one 
of  our  institutions,  which  spent  its  force  upon  infants  under  one 
year  of  age;  and  during  the  last  five  years  have  seen,  in  private  prac- 
tice, at  least  a  dozen  typical  cases,  several  of  which  were  used  to 
illustrate  a  lecture  on  typhoid  fever  in  infants,  delivered  at  the 
Harvard  ^Medical  School  in  1907.  The  clinical  phenomena,  includ- 
ing direct  infection,  were  those  of  enteric  fever,  and  I  presented  a 
specimen  from  one  of  the  cases  which  showed  ulceration  and  per- 
foration of  the  ileum.  Of  late  all  doubts  on  this  point  have  been 
dispelled  by  pediatrists  generally.  The  acceptance  of  the  theory 
of  immunity  unquestionably  obscured  the  diagnosis  in  a  number 
of  cases,  which  might  otherwise  have  added  to  the  interest  of  this 
paper.  Enteric  fever  in  the  child  differs  in  degree  only  from  that 
in  the  adult.  While  the  clinical  phenonena  differ  somewhat,  the 
structural  changes  are  identical,  regardless  of  age. 

There  has  been  an  annual  increase  in  the  number  of  cases  treated 
in  the  hospital  relative  to  the  whole  number  of  patients  admitted. 
This  has  been  about  uniform,  except  in  two  instances,  when  it  was 
much  greater  owing  to  the  prevalence  of  enteric  fever,  in  epidemic 
form,  in  the  city. 

Season.  Of  the  ooO  cases,  420  (70.54  per  cent.)  were  admitted 
during  July,  August,  September,  and  October. 
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Table  Showing  Cases  Admitted  by  Months. 

Cases.  Cases. 

January 18  July 78 

February 11  August 153 

March 6  September 119 

April 11  October 70 

May 6  November 38 

June 21  December 18 

Sex.  Two  hundred  and  ninety-six  boys  and  254  girls  were 
treated,  this  being  about  the  proportion  in  aduhs  admitted  to 
general  hospitals. 

Age.  At  the  organization  of  the  hospital  the  maximum  age  of 
children  admitted  was  fifteen  years  and  the  minimum  two  years. 
The  maximum  was  gradually  lowered  until  in  ISSS  it  was  fixed  at 
twelve  years,  which  accounts  for  the  small  number  between  twelve 
and  fifteen  years.  There  is  a  decided  increase  in  the  number 
admitted  after  the  fourth  year,  which  may  be  due  to  increased  sus- 
ceptibility at  the  beginning  of  school-life. 

Table  Showing  Ages. 

Cases.  Cases. 

One  year 1  Nine  years 61 

Two  years 22  Ten  years 72 

Three  years 29  Eleven  years 77 

Four  years 27  Twelve  years 33 

Five  years 50  Thirteen  years 3 

Six  years 50  Fourteen  years 3 

Seven  years 65  Kifteen  years 5 

Eight  years 49  Not  given 2 


Mode  of  Conveyance.  It  is  a  singular  coincidence  that  the 
first  case  of  enteric  fever  treated  was  attributetl  to  the  eating  of 
oysters.  This  was  in  1872,  and  yet  it  was  quite  twenty-five  years 
thereafter  that  the  oyster  was  recognized  as  a  carrier  of  typhoid 
bacilli.  Four  cases  were  attributed  to  polluted  milk,  25  to  water, 
and  43  to  contagion.  In  478  cases  no  record  was  made  as  to  the 
mode  of  conveyance.  In  the  43  cases  attributed  to  contagion  there 
was  in  every  case  evidence  of  direct  exposure,  in  many  instances 
several  cases  having  occurred  in  the  same  family.  The  proof  is 
])ositive  in  several  cases  in  which  water  is  mentioned  as  the  medium. 
These  cases  came  from  a  locality  where  enteric  fever  was  epidemic 
at  the  time  of  their  admission.  Tiie  children,  as  well  as  many, 
if  not  all,  of  those  afi'ected,  had  drunk  the  water  from  a  neighboring 
well,  which,  upon  examination,  was  found  to  contain  the  colon  and 
other  l)acilli,  together  with  fecal  matter. 

Moumi)  Anatomy.  In  43  cases  the  necropsy  revealed  the 
characteristic  lesions  and  in  addition  structural  changes  in  the  other 
organs.     In  22  necropsies  were  not  permitted. 

Perforation  was  found  in  17  cases,  all  being  of  the  ileum.  In  1  case 
three  perforations  were  found,  in  2  cases  two,  and  in  the  remainder 
but  one. 
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Hemorrhage.  Twenty-eight  deaths  resuhed  from  hemorrhage, 
but  in  no  instance  could  the  bleeding  vessel  be  foimd. 

Spleen.  The  spleen  was  almost  invariably  enlarged  in  the  fatal 
cases. 

Liver.  Xo  pathological  condition  was  found  in  the  liver.  Abscess 
of  the  gall-bladder  was  found  in  one  of  the  recent  cases. 

Kidney.  Acute  nephritis  was  present  in  8  cases,  the  condition 
having  been  recognized  before  death. 

The  respirator  If  organs  were  ati'ected  in  7  cases,  the  circulaiory 
in  3,  the  hrain  in  3,  the  peritoneum  in  2,  and  the  bladder  in  1. 

]\IoDE  OF  Onset.  The  disease  was  recorded  as  beginning 
insiduously  in  361  cases,  with  diarrhoea  in  17,  malaise  in  14,  chills 
in  66,  suddenly  in  81,  delirium  in  7,  cough  in  5,  vomiting  in  8, 
heatlache  in  6,  synovitis,  stupor,  nausea,  and  tonsillitis  in  2  each, 
and  with  coryza,  adenitis,  arthritis,  erythema,  sweats,  and  insomnia 
in  1  each;  and  the  onset  is  not  mentioned  in  24  cases. 

Symptoms.  Temperature.  The  course  of  the  fever  in  children  is 
usually  of  the  remittent  type,  ranging  from  103°  F.  to  105°  F.,  and 
terminates  l)y  lysis.  In  this  series  the  fever  in  279  was  remittent,  in 
24  intermittent,  in  3  irregular,  and  in  2  atypical.  The  fever  ter- 
minated by  lysis  in  241  and  by  crisis  in  19.  Posttyphoidal  rise  was 
noted  in  4  cases  and  was  due  to  some  error  in  management.  There 
were  11  septic  cases  that  were  most  pronounced;  4  of  these  died. 
Recrudescence  was  noted  in  a  very  small  proportion  of  cases.  Chills 
were  recorded  in  73  cases,  13  being  at  the  outset. 

Rose-spots  are  not  as  frequent  in  children  as  in  adults.  They 
were  present  in  133  cases  only,  but,  as  about  20  per  cent,  of  the  cases 
were  negroes,  the  percentage  is  not  accurate.  Sudamina  and  miliaria 
are  more  common  in  the  negro  child. 

Sweats.  More  or  less  sweating  at  the  height  of  the  fever  is  not 
uncommon,  and  in  this  series  it  was  so  profuse  in  10  cases  as  to 
classify  them  under  the  sudoral  variety. 

Bed  sores  so  seldom  occur  in  children  that  it  was  not  regarded 
as  important  to  consider  them.     Furunculosis  occurred  seven  times. 

Circulatory  System.  The  changes  presented  by  the  blood  differ 
slightly  from  those  found  in  the  adnlt.  There  was  1  case  of  peri- 
carditis and  endocarditis  and  one  of  endocarditis.  One  case  of 
phlel)itis  of  the  femoral  vein  was  noted. 

Digestive  Sy.stem.  Five  cases  of  ulceration  of  the  mouth,  one 
being  gangrenous,  were  recorded.  One  case  of  esophagismus  of 
exceeding  interest  was  found.  The  boy  was  seven  years  of  age 
and  had  a  typical,  moderately  severe,  attack  of  enteric  fever.  At 
the  height  of  the  disease,  in  attempting  to  take  drink  or  nourish- 
ment ,  a  tonic  spasm  of  the  (esophagus  would  occur.  This  necessitated 
rectal  feeding.  After  a  long  convalescence  the  patient  recovered. 
Adenitis  and  parotitis  occurred  in  21  cases,  most  of  which  sup- 
purated.    Pharyngeal  .symptoms  were  recorded  in  8  cases.     Diar- 
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rhoea  was  of  infrequent  occurrence  after  the  first  stage,  and  when 
present  was  usually  controlled  by  change  of  food.  Hemorrhage 
occurred  in  54  cases  (9.8  per  cent.);  27  (50  per  cent.)  of  which 
died.  In  1  case  there  were  three  profuse  hemorrhages  and  the  child 
recovered,  while  in  the  27  fatal  cases,  but  one  hemorrhage  was 
recorded.  Meteorism  and  tympanites  were  noted  in  14  cases.  In 
6  the  distension  was  unusually  great  and  caused  intense  suffering. 
Abdominal  tenderness  and  gurgling  were  not  as  frequently  observed 
as  in  the  ordinary  diarrhoea  of  children.  Indeed,  I  regard  the 
gurgling  and  tenderness  in  the  right  iliac  fossa  as  of  little  practical 
clinical  value.  Of  the  550  cases  there  were  17  (3  per  cent.)  with 
perforation,  all  of  which  were  fatal.  The  diagnosis  of  per- 
foration was  made  in  every  case  within  a  few  hours  after  its 
occurrence.  In  several  cases  an  operation  was  proposed,  but  the 
parents  would  not  permit  it.  In  other  cases  peritonitis  developed 
so  rapidly  that  an  operation  was  not  deemed  advisable.  Three 
children  were  operated  on  when  in  extremis,  and  died  a  few  hours 
thereafter.  Enlargement  of  the  spleen  was  recorded  in  149  cases, 
but  undoubtedly  greater  care  in  case-recording  in  the  earlier 
decades  would  have  increased  the  number.  p]pistaxis  was  found 
in  225  cases  (40.9  per  cent.),  in  many  of  which  it  was  troublesome, 
and  in  1  profuse  and  fatal. 

Pulmonary  System.  Bronchitis  was  present  in  31  cases  in  the 
earlier  stages.  Pneumonia  was  noted  in  15  cases,  one  of  which 
proved  fatal. 

Nervous  System.  Delirium.  Children  usually  bear  high  tem- 
peratures much  better  than  adults,  but  our  statistics  show  a  large 
percentage  (5G.1S  per  cent.)  of  nervous  perturbations  attrilnitable 
to  the  pyrexia.  The  amount  of  fever  formed  no  index  of  mental 
disturbances. 

Table  Showing  Ty-rE  of  the  Delirium. 

Cases. 

Mild 51 

Low,  muttering 155 

Wild 59 

Maniacal '. 8 

Hysterical 1 

Stupor 12 

Coma          1 

The  distinction  drawn  between  wild  and  maniacal  delirium  is 
ari)itrary.  Those  classed  as  wild  were  thoroughly  unaccountable 
and  required  restraint;  while  the  maniacal  had  hallucinations, 
delusions,  and  violent  tendencies.  Cotivulsions:  In  10  cases 
convulsions  appeared  during  the  fastigium  and  not  at  the  onset, 
as  is  the  case  in  other  infectious  diseases  in  children.  All  of  these 
cases  were  fatal.  Neuritis:  Local  neuritis  during  convalescence 
was  ol)served  in  5  cases,  all  of  which  recovered.  Ilcmiplrtfia  with 
a    fatal    termination   occurred    once.      Posi-typlioidal   insanity    was 
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observed  during  eonvalescence  in  9  cases,  which  had  run  a  niihl 
course  witliout  delirium.  They  were  all  due  to  faulty  luitrition  and 
promptly  recovered  with  improvement  in  general  health.  1  have 
reported  4  of  these  cases. ^ 

Ear.  Otitis  media  supervened  in  15  cases  (2.7  per  cent.).  Sup- 
puration was  profuse,  but  the  disease  only  invaded  the  mastoid  cells 
in  1  case.  Deafness,  sometimes  profound,  was  fre(|uently  observed 
dm'ing  the  height  of  the  disease,  but  always  disappeared  with  the 
subsidence  of  the  fever. 

Renal  System.  Retention  of  urine  is  not  often  met  with  in  children, 
but  it  was  mentioned  in  2  of  these  cases.  The  diazo  reaction  was 
applied  in  1S2  cases,  with  73  (40.1  per  cent.)  positive.  [The  test  is 
made  when  the  child  is  admitted,  and  daily  thereafter,  but  the  posi- 
tive reaction  is  often  delayed  as  late  as  the  third  week.]  This  test 
was  abandoned  several  years  ago.  Albumimn'ia  during  the  febrile 
stage  occurred  in  40  cases  (7.2  per  cent.),  but  usually  disappeared 
during  convalescence.  Acute  nephritis  was  notetl  in  15  cases  (2.7 
])er  cent.),  5  being  fatal. 

Postenteric  pyemia  infrequently  manifests  itself  by  abscesses. 
At  one  time  there  were  3  cases  of  perirectal  al)scess  in  the  hospital. 
No  case  of  nuiltiple  abscesses  was  recorded,  but  a  boil  on  the  head, 
buttocks,  thigh,  or  l)ack  was  not  uncommon. 

Association'  with  Other  Diseases.  In  an  institution  in 
which  tuberculous  diseases  prevail  so  extensively,  it  is  somewhat 
surprising  not  to  find  acute  miliary  tuberculosis  associated  with, 
or  directly  following,  an  attack  of  enteric  fever  nmch  earlier  than 
1900.  Since  then  pulmonary  tuberculosis  has  fatally  attacked  5 
convalescents,  which  are  included  in  this  series.  Scarlatina,  measles, 
malaria,  and  pseudo-membranous  pharyngitis  and  laryngitis  also 
complicated  the  cases.  C'ancrum  oris  occurred  in  4  cases,  all  being 
fatal. 

Varieties  of  Fp:ver.  Typhoid  fever  in  children  presents  such 
various  modifications  in  its  com})lex  sym])t()niatol()gy  that  its  classi- 
fication as  to  degree  depends  entirely  upon  the  observer.  The 
course  might  be  considered  mild,  and  yet  hemorrhage  or  perfora- 
tion would  cause  an  unexpected  fatal  termination;  on  the  other  hand, 
a  case  may  be  grave  from  the  initial  stage,  and  Avhen  least  expected 
a  rapid  return  to  health  may  take  place.  It  has  been  our  custom  to 
classify  as  follows: 

Cascis. 

Mild 264 

Moderately  severe 132 

Severe 142 

Irregular 2 

Sudoral- 10 

550 
'  Trans.  Ainer.  Pediatric  Society,  viii.  177. 

-  The  term  sudoral  is  used  to  define  a  conditif)M  in  which  tlicrc  is  profuse  sweating  during 
the  fustigium. 
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Relapses.  There  were  48  relapses  (8.7  per  cent.),  4  cases  having 
two  each,  with  1  death.  In  a  case  of  septic  enteric  fever  death 
occurred  during  the  relapse.  My  experience  has  been  that  a  relapse 
is  of  milder  type  and  shorter  duration  than  in  the  adult.  The  re- 
lapses here  noted  are  true  ones,  but  several  spurious  relapses  have 
occurred  which  were  of  slight  significance. 

DiAGXOsis.  There  have  been  but  few  mistakes  in  diagnosis,  the 
greatest  difficulty  being  to  differentiate  enteric  from  estivo-autiminal 
malarial  fever,  when  the  blood  examination  was  negative.  However, 
observation  and  repeated  blood  examinations  finally  settled  the  ques- 
tion. The  Widal  test  was  applied  in  283  cases  and  gave  positive 
results  in  130  (49  per  cent.)  This  percentage  is  a  trifle  lower  than 
the  results  of  other  ol>servers  and  may  have  been  due  to  imperfect 
methods,  which  were  unavoidable,  before  the  establishment  of  a 
laboratory  in  the  hospital.  During  the  last  five  years  a  positive 
reaction  has  been  obtained  at  some  time  during  the  course  of  most 
cases,  but  in  most  cases  during  convalescence,  and  in  a  few  tests 
have  invariably  been  negative.     No  blood-cultures  have  been  made. 

Mortality.  There  were  65  deaths,  a  rate  of  11.8  per  cent. 
Taking  the  periods  separately,  we  see  the  greatest  reduction  in  the 
last  decade  and  a  half,  which  is  unquestionably  due  to  the  methods 
of  treatment  employed.  It  must  be  stated  that  a  nimiber,  especially 
colored  children,  died  within  forty-eight  hours  after  admission,  and, 
although  they  are  included  in  the  death-list,  yet  they  might,  with 
propriety,  be  excluded,  which  would  reduce  the  mortality  con- 
siderably. 

iMortality. 
Cases.         Deaths.       Per  cent. 

1872-1882 26  8  30.76 

1882-189P 59  12  20.33 

1892-1903* 252  28  11.1 

1903-1908 273  17  7.9 

Ai)aly.sis  of  tJic  fatal  rases.  There  were  32  boys  and  33  girls, 
whose  ages  ranged  as  follows:  Two  years,  2;  three  years,  3;  four 
years,  4;  five  years,  8;  six  years,  8;  seven  years,  8;  eight  years,  2; 
nine  years,  6;  ten  years,  12;  eleven  years,  11;  twelve  years,  5;  and 
fourteen  years,  2.  One  was  infected  by  oysters,  2  by  milk,  5  by 
contagion,  and  4  by  water.  The  necropsy  was  made  in  40  and 
revealed  the  characteristic  local  and  parenchymatous  lesions.  In 
4  subjects  who  had  died  of  pulmonary  tuberculosis,  the  intestinal 
lesions  had  healed.  The  onset  was  insidious  in  40;  by  gastroenteric 
symptoms  in  8;  by  angina  in  1;  by  chills  in  3,  and  suddenly  in  11. 

'  It  will  be  seen  by  the  table  that  no  case.s  are  given  in  1885.  This  omission,  as  well  as 
that  of  1897.  w.-is  owing  to  tlie  lo.ss  of  recorcl.s.  In  the  annual  report.  1885.  3  cases  are  re- 
ported, all  of  wliich  re<'overc(l,  wliich  will  reihice  tlie  mortality  of  the  .'JFcond  (iccadc  to  19.35 
per  cent. 

*  In  1897  11  case»  were  trcatd  and  1  died,  wiiicli  will  reduce  the  mortality  in  the  thir<[ 
decade  to  9.27  per  cent. 
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There  were  rose  spots  in  0.  The  fever  was  remittent  in  38,  inter- 
mittent in  G,  atypical  in  6,  septic  in  2,  and  not  stated  in  2.  Epis- 
taxis  was  noted  in  32,  chills  in  16,  intestinal  hemorrhai2;e  in  26, 
perforation  in  16,  nephritis  in  11,  convulsions  in  11,  and  pneumonia 
in  6.  The  delirium  was  wild  in  28,  muttering  in  22,  maniacal  in  1. 
In  9  the  spleen  was  enlarged.  Such  complications  as  bronchitis, 
pneumonia,  peritonitis,  cancrum  oris, aphonia,  gangrenous  stomatitis, 
hemiplegia,  pulmonarv  tuberculosis,  mitral  disease,  and  endo- 
carditis, helped  to  swell  the  mortality.  The  variety  of  the  fever 
was  severe  in  59,  moderately  severe  in  5.  and  mild  in  1.  Thirty- 
five  were  treated  by  hydrotherapy;  3  by  antiseptics;  6  by  eliminative 
and  antiseptic  methods;  10  by  antiperiodics;  and  8  by  antipyretics. 
Excessive  diarrhoea  was  treated  six  times;  hemorrhage  fifteen; 
nervousness  four,  and  cardiac  weakness  twenty-seven  times. 

Treatment.  The  general  management  of  the  cases  was  of  the 
same  character  throughout,  but  the  systematic  methods  of  the  trained 
nurse,  which  superseded  the  crude  ones  of  the  unskilled  in  the  first 
decade,  contributed  much  to  the  better  results  obtained  in  the  second 
and  third  periods. 

The  did  which  was  uniformly  licpiid  ihn'ing  the  first  three  decades, 
consisted  of  milk  and  animal  broths,  except  in  2  cases  in  which  "pud- 
ding diet"  was  noted.  I  am  not  familiar  with  this  last  named  food 
for  enteric  cases,  nor  was  I  able  to  ascertain  its  full  meaning,  but  I 
su.spect  that  the  patients  for  wliom  the  pudding  was  ordered  were  in 
the  convalescent  stage. 

In  the  first  decade  there  were  twenty-six  jnitients  who  were  treated 
as  follows: 

Cases. 

Cold  sponging 5 

Antiseptic  treatment 1 

Antiperiodic  treatment 20 

It  will  l)e  seen  that  20  received  c|uinine.  During  this  period 
Liebermeister's  treatment  was  in  vogue,  and  I  can  recall  the  large 
do.ses  of  quinine  given,  which  had  little  etlect  upon  the  fever,  but 
often  irritated  the  stomach  and  increased  the  ner\ous  symptoms. 

In  the  .second  decade  59  patients  received  the  following  treatment: 

Ca.ses. 

Cold  sponging 23 

Cold  pack 1 

Antiseptic  treatment -5 

Eliminative  and  antiseptic  treatment 4 

Nervous  sjTnptoms  treated 32 

.\ntiperiodic  treatment 30 

Antipyretic  treatment IG 

Daylight  was  l)eginning  to  dawn  on  the  treatment, and  the  benefi- 
cial effects  of  reducing  high  temperature  by  external  applications  of 
cold  were  realized.     This  change  of  treatment  was  not  well  estab- 
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lished  when  that  pernicious  class  of  drugs,  the  so-called  antipyretics, 
was  introduced.  x\ntipyrin  was  administered  in  16  cases,  4  of  which 
died.  I  remember  with  what  pride  we  gave  the  synthetical  prepara- 
tions to  demonstrate  their  power  of  quickly  reducing  high  tempera- 
tures. It  was  quite  two  years  before  we  realized  that,  while  the 
temperature  was  being  so  beautifully  lowered,  the  necessity  for 
stimulation  increased. 

Quinine  was  now  given  to  50.8  per  cent,  of  the  cases  and  un- 
doubtedly played  its  part  in  augmenting  the  number  requiring 
stimulation. 

In  the  third  decade  the  252  cases  were  treated  as  follows: 

('ases. 

Hydrotherapy 213 

Antiseptic  treatment 3.3 

Diarrhoea 4 

Hemorrhage 1 

Heart  stimulants .31 

Nervous  symptoms 1 

Antiperiodie  treatment 27 

Antipyretics 1 

In  this  decade  the  treatment  by  the  various  infesfinal  aiififiepfics' 
was  introduced,  but,  after  a  fair  trial,  they  were  discontinued  in 
my  service,  because  I  was  not  convinced  that  any  benefit  resulted 
from  their  administration. 

Twenty-seven  received  quinine,  because  of  mixed  infection,  but 
only  4  were  given  antipyretics;  phenacetin  was  given  to  them  to 
allay  nervous  manifestations  and  not  to  reduce  temperature.  Of 
252  cases,  213  were  treated  by  hydrotherapy.  Under  this  head  are 
included  cold  sponging,  the  cold  pack,  and  tubbing  after  the  method 
of  Brand.  The  regular  treatment  recorded  in  the  tables  means  one  or 
all  of  the  three  methods,  according  to  the  indications  in  each  case. 
About  the  same  number  as  in  the  previous  decade  received  stimu- 
lants, but  for  a  different  purpose.  While  in  the  second  decade  such 
drugs  were  necessitated  by  the  cardiac  depression  from  the  coal-tar 
derivatives,  now  they  were  given  as  routine  treatment  in  carrying- 
out  the  Brand  method. 

In  considering  the  results  obtained  in  this  one  hospital  during 
the  last  decade,  it  may  not  be  wise  to  lay  too  much  stress  upon 
figures.  The  reduction  in  death-rate  may  not  be  due  to  the  treat- 
ment, l)ut  by  comparison  with  the  mortality  in  preceding  periods 
under  (hflVrent  methods  it  emphasizes  the  following  facts: 

From  18U2,  the  beginning  of  the  thirtl  decade,  to  18t)S,  inclusive, 
the  treatment  followed  was  hydrotherapy,  antiseptic,  and  antiperiodie. 
During  this  time  88  cases  were  treated,  10  of  which  died,  giving  a 
inortality  of  W.'M'y  per  cent.  At  tlie  beginning  of  1899  the  purely 
hy(h'otheraj)eutic  treatment  was  l)egun  and  lias  been  strictly  followt'd 
throughout  the  remainder  of  the  decade,  with  the  result  that  of  the 
H)4  cases  then  treated  IS  died,  giving  a  deatii  rate  of  10.97  per  cent. 
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Four  cases  of  the  last  series  died  of  pulmonary  tuberculosis  either 
during  or  directly  following  a  typical  course  of  enteric  fever.  We 
may  rightly  exclude  them  from  our  mortality  list — when  the  death 
rate  will  lie  8.54  per  cent. 

Some  slight  changes  in  treatment  have  been  instituted  during  the 
last  half  decade.  The  diet  was  augmented  in  nutritive  value  by 
the  addition  of  cereals,  eggs,  and  bread  to  the  prescribed  routine 
of  milk  and  broths.  The  patient's  ability  to  digest  such  "soft  food" 
was  carefully  watched  and  only  two  or  three  instances  were  recorded 
in  which  the  semi-solid  food  had  to  be  discontinued.  I  was  rather 
skeptical  at  first  as  to  the  good  results  from  giving  semi-solid  food 
to  typhoid-fever  patients,  but  I  must  confess  to  a  conversion  to  the 
method  so  well  portrayed  by  Shattuck.  Realizing  that  diarrhoea 
is  the  exception  in  the  child  with  typhoid  fever,  one  can  safely  venture 
the  use  of  liberal  feeding.  AVhile  an  occasional  case  may  not  tolerate 
anything  but  liquid  food,  the  majority  will  not  only  relish,  but  will 
digest  and  assimilate  soft  toast,  cereals,  and  soft  boiled  eggs.  By 
adopting  this  method,  most  of  the  heart-rending  scenes  of  the  sick- 
room will  be  avoided.  The  otherwise  patient  child  no  longer  begs 
and  cries  for  "something  to  eat;"  there  is  no  longer  progressive 
emaciation  until  the  little  skeleton  is  covered  by  loose  skin  hanging 
in  folds:  relapses  become  less  frequent;  convalescence  is  shortened; 
and  complete  recovery  replaces  prolonged  invalidism. 

Our  ideas  on  the  Brand  method  have  changed  materially  in  that  it 
was  only  used  in  three  cases  during  this  last  period.  Its  beneficial 
effects  have  been  demonstrated,  })ut  children  do  not  require  such 
heroic  treatment;  the  sponge  bath  is  cjuite  as  effective  in  reducing 
temperature,  in  allaying  nervous  perturbations,  and  in  stimulating 
the  activity  of  the  emunctories.  Intestinal  irrigation  was  recently 
tried  in  a  few  cases,  but  its  beneficial  effect  is  not  yet  evident. 

The  table  shows  the  methods  of  treatment: 

Ca.ses. 

KcKular 165 

Brand .3 

Quinine 22 

Irrigation 24 

Antiseptic l.'i 

Eliminative 3 

In  concluding,  I  desire  to  state  that  the  cases  were  culled  and  the 
charts  prepared  from  many  imperfectly  kept  records,  by  the  assi- 
duous labors  of  Doctors  (^irasty.  Turner,  Riley  and  Smith  in  HK)3. 
and  by  Doctors  Ong,  Titus,  INIcLaughlin  and  Durney  in  lOOD. 
To  all  of  these  I  acknowledge  my  indebtedness. 
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ARTERIAL  HYPERTENSION. 
By  Arthur  R.  Elliott,  M.D., 

PROFESSOR    OF    MEDICINE    IX    THE    POSTGRADUATE    MEDICAL    SCHOOL,    CHICAGO. 

Abnormally  high  blood  pressure,  if  once  permanently  estabhshed, 
is  a  condition  of  much  significance,  as  it  constitutes  a  grave  depar- 
ture from  the  physiological  norm  and  entails  certain  structural 
and  degenerative  secondary  effects  in  the  arteries  and  heart  of  the 
most  profound  character.  The  mere  fact  of  blood  pressure  being 
habitually  raised  above  normal,  even  to  a  considerable  extent  above 
normal,  does  not  seem  necessarily  to  circumscribe  the  individual's 
activities,  nor  is  it  always  accompanied  by  noteworthy  subjective 
discomfort.  The  change  to  high  levels  is  ordinarily  a  very  gradual 
affair,  the  tissues  progressively  accustom  themselves  to  the  new 
standards  of  pressure,  and  the  economy  may  not  be  disturbed.  We 
consequently  often  find  individuals  with  systolic  readings  over  200 
mm.  Hg.  actively  engaged  in  liusiness  and  professional  affairs, 
unconscious  of  any  disturbance  of  health.  Slowly  but  surely,  never- 
theless, the  excessive  mechanical  strain  to  which  their  circulatory 
organs  is  subjected  begets  serious  degenerative  alterations,  and 
finally  if  the  process  be  not  stayed  the  whole  apparatus  of  the  cir- 
culation will  one  day  fall  to  pieces  like  the  "Deacon's  one  hoss  shay." 
Meanwhile  no  symptoms  of  alarming  nature  may  arise  until  a 
sudden  cardiac  failure  or  an  apoplexy  tragically  reveals  the  true 
state  of  affairs.  Recently  I  was  consulted  by  an  acti\e  business 
man  who  for  several  weeks  had  unsuccessfully  treated  a  cough, 
which  was  attended  by  asthmatic  symptoms.  He  w^as  found  to 
have  a  blood  pressure  of  245  mm.  with  a  pulse  of  124,  gallop  rhythm, 
jugular  pulse,  pulmonary  congestion,  hepatic  hyperemia,  and 
albuminuria.  In  many  a  man  above  sixty  we  find  a  basic  systolic 
murmur  and  accentuated  aortic  second  sound  indicating  hy])er- 
tension,  or  we  may  encounter  indications  of  a  relative  mitral  leak, 
with  no  complaint  on  the  part  of  the  patient  beyond  a  certain  puffi- 
ness  on  exertion. 

Arterial  hypertension,  except  when  it  occurs  in  association  with 
chronic  nephritis,  is  comparatively  seldom  met  with  before  the  age 
of  forty.  As  an  accompaniment  of  chronic  nephritis  it  is  often 
encountered  in  early  life,  even  during  childhood;  otherwise  it  may 
be  considered  a  disease  of  maturity.  Aft(>r  forty  years  is  passed 
the  older  the  j)atient  is  when  hypertension  is  diagnosed  the  more  pro- 
nounced as  a  rule  will  be  the  element  of  arterial  degeneration  and  the 
more  apparant  the  cardiac  secondaries.  In  early  middle  life  unle.ss 
the  elevation  of  blood  ])ressure  is  the  result  of  ne])hri(is  it  is  apt  to 
stand  uni(|ue  as  the  single  j)hysicid  indication  of  some  obscure  nutri- 
tive or  toxic  disturbance.     In  many  instancesof  the  kind  hyjxTtension 
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is  the  only  thing  present  without  or  previous  to  the  development  of 
organic  secondaries.  Cook  advocates  the  collection  of  these  cases  into 
a  separate  group  for  which  he  suggests  the  name  "essential  arterial 
hypertension."  Underthisdesignation  he  would  include  thatresiduum 
of  cases  in  which  after  eliminating  all  the  usual  and  known  causes  there 
remains  no  explanation  for  the  one  constant  and  only  physical  sign^ — 
hypertension  of  the  pulse.  In  practically  all  of  these  cases,  as  he 
states,  there  is  a  certain  element  of  cardiac  hypertrophy,  but  it  may 
be  difficult  to  recognize.  This  definition  very  nearly  coincides  with 
the  presclerosis  of  Huchard.  I  can  best  describe  this  type  of  case 
by  clinical  illustration:  S.  P.,  aged  fifty  years,  was  rejected  at  a  life 
insurance  examination  for  a  policy  of  large  amount,  because  he  had 
a  blood  pressure  of  Kio  mm.  He  consulted  me  to  determine  its 
cause.  He  was  a  perfectly  healthy  looking  man  of  active  habits  and 
although  a  generous  liver  was  not  intemperate.  He  was  an  excessive 
smoker.  Careful  examination  failed  to  reveal  any  indication  of 
organic  disease.  His  heart  may  have  been  hypertrophied,  but 
regarding  this,  after  repeated  examinations,  I  still  remained  uncertain. 
The  urine  was  free  from  albumin  and  casts  and  of  normal  quantity. 
He  complained  of  flatulency,  but  was  not  constipated.  His  hygiene 
and  diet  were  carefully  regulated,  his  smoking  moderated,  and  in  a 
year  the  blood  pressure  had  descended  to  an  average  of  135  mm. 

This  form  of  primary  arterial  hypertension  is  probably  more 
frequent  than  we  are  aware,  and  if  the  sphygmomanometer  were 
used  on  all  men  of  middle  age  coming  under  observation,  both  in 
clinical  routine  and  life  insurance  examination,  attention  would  be 
directed  to  it  oftener  than  is  now  the  case.  It  is  hardly  likely  that 
we  have  to  do  here  with  a  different  type  of  case  from  those  we  ordin- 
arily class  as  arteriosclerosis  with  hypertension,  or  as  chronic  neph- 
ritis. We  have  encountered  it  in  its  incipiency,  that  is  all,  before 
pronounced  organic  secondaries  have  developed  to  stamp  the  case 
as  arterial,  cardiac,  or  renal.  Should  the  condition  persist  unmodi- 
fied we  would  probably  be  able  to  watch  the  tlevelopment  of  arterial 
fibrosis  as  the  result  of  prolonged  mechanical  strain  upon  the  ve.ssels, 
of  cardiac  enlargement,  casts  and  albumin,  and  all  the  flock  of 
secondaries  that  characterizes  the  fully  developed  disease. 

The  relationship  of  arteriosclerosis  to  high  l)lood  pressure  still 
remains  difficult  to  define,  notwithstanding  the  large  amount  of  in- 
vestigation and  discussion  devoted  to  the  problem.  It  is  a  well 
known  clinical  fact  that  the  most  extreme  degeneration  of  palj)able 
arteries  may  exist  without  elevation  of  l)lood  pressure  above  the 
normal  (Dunin,  Groedel,  Elliott).  Equally  common  in  practical 
experience  is  the  existence  of  a  greatly  elevated  blood  pressure  with 
but  slight  fibrosis  of  accessible  arteries.  We  have  to  account  then 
for  the  circumstance  of  an  individual  with  rigid  calcareous  radials 
presenting  a  normal  pressure  for  his  age,  whereas  another  patient 
much  younger  and  possessing  vessels  far  less  degenerated  gives 
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pressure  values  double  the  normal.  It  would  appear  that  hardening 
of  the  superficial  vessels  alone  does  not  suffice  seriously  to  disturb 
the  normal  circulatory  pressure.  It  is  necessary  that  we  distinguish 
very  positively  between  the  clinical  type  of  arteriosclerosis  and  hyper- 
tension. They  do  not  by  any  means  go  hand  in  hand  and  when  the 
two  are  found  together  they  may  only  have  an  indirect  relationship. 
The  fact  that  in  most  cases  of  persistent  high  pressure  some  fibrosis 
of  accessible  arteries  can  be  made  out  has  probably  led  us  to  over- 
estimate the  importance  of  arteriosclerosis  in  elevating  blood  pressure. 
Undoubtedly  stiff  arteries  may  cause  some  increase  in  tension  with- 
out the  operation  of  any  second  factor,  but  that  they  can  unaided 
produce  the  excessive  values  we  deal  with  clinically  is  open  to 
(juestion.  "Arteriosclerosis  is  an  anatomical  change,  whereas  high 
pressure  is  a  functional  disturbance."  Instead  of  arterial  changes 
giving  rise  to  high  pressure  it  is  probable  that  as  often  as  not  when  the 
two  are  found  together  the  sclerosis  has  been  produced  by  the  long- 
continued  strain  on  the  arterial  walls  caused  by  the  h^'pertension. 
As  a  rule,  however,  cases  of  hypertension  do  not  live  long  enough  to 
develop  a  high  degree  of  arteriosclerosis.  It  is  clear  that  some 
imderlying  factor  not  accessible  to  our  present  methods  of  examina- 
tion must  be  responsible  for  the  occurrence  of  high  blood  pressure 
in  arteriosclerosis.  This  factor  we  may  assume  on  general  grounds 
to  lie  in  some  disturbance  of  the  splanchnic  circulation.  In  health 
a  certain  functional  interchange  or  "give  and  take"  exists  between 
the  systemic  and  splanchnic  circuits,  the  systemic  drawing  upon  the 
splanchnic  at  need  and  at  other  times  using  it  as  a  storage  for  blood. 
In  disease  this  "normal  balance"may  be  greatly  disturbed  and  if  the 
splanchnic  vessels  be  the  seat  of  sclerosis  their  reserve  capacity  will 
be  reduced  and  the  systemic  arterial  pressure  in  consequence  raised 
and  maintained  above  normal.  This  is  practically  the  conclusion 
of  Hasenfeld  and  Hirsch,  who  from  clinical  and  pathological  data 
contend  that  it  is  only  when  the  vessels  of  the  splanchnic  area  or  the 
aorta  above  the  diaphragm  are  diseased  that  high  pressiu'e  develops 
in  arteriosclerosis.  For  the  present  at  least  we  may  assume  that 
when  arterial  pressure  is  persistently  raised  the  terminal  divisions 
of  the  vascular  system  (splanchnic  and  systemic")  are  principally 
involved  in  the  sclerosis.  This  is  of  the  highest  practical  im}K)rtancc 
for  arteriosclerosis  of  the  splanchnics  and  arterioles  cannot  be 
recognized  by  physical  investigation  during  life,  but  maybe  inferred 
to  exist  with  a  fair  degree  of  certainty  from  blood  pressure  observa- 
tions. The  prognosis  in  this  type  of  case  is  very  different  and  far 
graver  than  in  that  other  order  of  sclerotics  with  stiff"  chalky  arteries, 
but  no  tension.  As  Cook  has  emphasized,  the  outlook  in  the  case 
of  a  rol)Ust  looking  man  of  fifty-five  with  a  blood  ])ressure  of  2CH)  mm., 
even  with  no  aj)precial)lo  arterial  degeneration,  is  not  so  good  as  in 
the  case  of  a  man  of  sixty-five  with  rigid  arteries  and  a  pressure  of 
130  nun.     \Ve  find  many  examples  of  the  latter  type  in  every  old 
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peoples'  home  where  they  live  on  year  after  year  eventually  dying 
of  an  atrophy,  cerebral  or  cardiac.  The  patient  with  hypertension 
is  in  daily  danger  of  apoplexy  or  heart  failure.  The  element  of 
danger  is  the  tension. 

Fraenkel  and  Hasenfeld  have  pointed  out  that  corpulent  persons 
of  a  sedentary  habit  are  prone  to  develop  sclerosis  of  the  splanchnic 
vessels  with  high  blood  pressure.  There  is  much  reason  to  believe 
that  such  cases  are  toxic  in  origin  and  it  is  probable  that  the  chief 
source  of  the  pressor  toxins  is  the  digestive  organs.  The  argument 
of  clinical  experience  lends  weight  to  the  contention  of  Rnssel  that 
in  non-nephritic  cases  the  hypertension  is  caused  by  the  presence  in 
the  blood  of  substances  which  are  absorbed  from  the  alimentary  tract 
and  are  the  product  in  one  form  or  another  of  what  has  been  swallowed 
as  necessary  food  or  as  unnecessary  indidgence.  This  does  not 
imply  that  the  big  feeder  must  necessarily  develop  splanchnic 
sclerosis  and  the  small  feeder  escape.  The  essental  factor  will 
prove  to  be  the  digestive  and  eliminative  competency  of  the  individual 
and  the  relative  suitability  of  his  diet.  In  summing  up  the  relation 
between  arteriosclerosis  and  high  blood  pressure  we  must  acknow- 
ledge in  the  first  place  that  the  thickening  of  the  vessel  walls  incident 
to  age  is  capable  of  causing  a  gradual,  but  by  no  means  extreme  rise 
in  the  average  arterial  pressure.  VYe  see  this  in  the  slow  increase  of 
average  pressure  readings  as  life  advances,  a  pressure  of  140  mm. 
l)eing  accounted  normal  for  a  man  of  sLxty-five  years,  whereas  his 
son  will  have  a  pressure  of  120  mm.  and  his  grandson  100  mm. 
Should  the  pressure  of  such  a  man  register  persistently  above  1()0  mm. 
and  with  this  his  heart  show  enlargement  he  may  be  regarded  as 
having  hypertension  and  we  must  invoke  some  cause  other  than  his 
arteriosclerosis  to  explain  it.  Such  a  development  means  that  in 
addition  to  a  thickened  artery  he  has  a  constricted  one,  the  former 
an  anatomical  change,  the  latter  a  spastic  condition  producetl  In- 
some  toxic  excitant  circulating  in  the  blood  and  causing  hypertonic 
contraction  of  the  arterioles,  splanchnic  or  systemic  (Rnssel). 

It  is  hardly  necessary  to  urge  the  importance  of  carefully  investi- 
gating the  condition  of  the  urine  in  every  instance  of  hypertension. 
The  frequency  with  which  chronic  renal  disease  is  associated  with 
cardiovascular  changes  is  well  known  and  no  factor  is  so  potent  as 
nephritis  in  the  production  of  high  blood  pressure.  If  a  diagnosis 
of  chronic  interstitial  nephritis  can  be  made  it  is  not  necessary  to 
search  farther  for  the  cause  of  high  pressure.  At  the  same  time  it  is 
to  be  remembered  that  greater  care  than  ordinary  is  required  to 
diagnose  nephritis  in  the  presence  of  arteriosclerosis  with  high  blood 
pressure,  owing  to  the  fact  that  some  degree  of  atrophy  of  the  kidneys, 
manifested  by  slight  albuminuria  and  casts,  is  almost  always  present 
as  a  consequence  of  tho.se  organs  sharing  in  the  general  vascular 
deterioration.  Moreover,  almost  all  cases,  no  matter  of  what  origin, 
showing  blood  pressures  over  200  mm.  will  display  some  all)umin  in 
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the  urine.  It  is  unfortunate  that  no  clear  distinction  is  made  in 
clinical  literature  between  arteriosclerotic  renal  atrophy,  and  true 
contracting  kidney.  Every  experienced  clinician  knows  how  vast 
the  difference  is  in  course,  prognosis,  and  treatment  between  the 
two  conditions,  and  yet  it  is  only  from  experience  and  not  from 
medical  literature  that  one  learns  to  appreciate  the  distinction. 
Chronic  interstitial  nephritis  is  an  inveterate  organic  lesion  showing 
severe  toxic  manifestations,  a  steady  and  even  rapid  downward 
progression,  is  not  amenable  to  treatment,  and  has  a  bad  prognosis. 
In  every  respect,  no  matter  how  similar  may  be  its  urinary  and 
physical  indications,  arteriosclerotic  renal  atrophy  is  the  opposite 
of  this,  being  slow  in  development  and  progress  as  is  the  case  with 
the  sclerotic  atrophies  generally.  A  distinction  between  the  two  is 
important  owing  to  the  difference  in  prognosis. 

Chronic  interstitial  nephritis  gives  rise  to  the  highest  systolic 
readings  that  are  observed  clinically,  pressures  of  300  mm.  and 
higher  being  recorded.  The  highest  record  I  have  is  285  mm.  in  a 
young  woman,  who  died  a  fortnight  after  in  uremic  coma.  In  a 
study  of  60  cases  of  chronic  nephritis^  the  average  pressure  was  190 
mm.  Chronic  nephritis  is  essentially  a  disease  of  systemic  scope, 
involving  the  heart  and  arteries  as  well  as  the  kidneys.  Arterial 
hypertension  is  one  of  its  salient  features.  Notwithstanding  occa- 
sional exceptions  to  the  rule,  high  pressure  is  so  significant  that  it 
constitutes  one  of  the  most  valuable  diagnostic  indications  of  that 
disease.  The  use  of  the  sphygmomanometer  and  the  discovery  of 
high  pressure  will  at  once  put  the  observer  on  the  alert. 

The  attemj)t  to  establish  a  working  hypothesis  to  account  for  all 
the  varieties  of  hypertension  leads  us  face  to  face  with  the  toxic 
theory.  Arterial  hypertension  is  best  exemplified  as  it  occurs  in  a 
group  of  chronic  diseases  having  as  their  connnon  essential  char- 
acteristic, toxemia.  In  all  pr<)l)ability  the  materies  morbi  consists 
of  certain  abnormal  biochemical  products  })resent  in  the  circulating 
blood.  This  is  apparent  in  scarlatinal  nephritis  in  wliich  the  tension 
rises  a  few  hours  after  the  appearance  of  albumin  in  the  urine, 
entirely  too  early  for  the  rise  to  be  explained  by  the  formation  of 
arterial  fibrosis.  The  high  tension  of  uremia  is  another  instance 
in  point.  For  laboratory  proofs  we  have  the  well-known  fact  that 
the  pressor  principle  of  adrenal  and  pituitary  glands  and  also  certain 
drugs  (ergot,  nicotin,  digitalis)  will  raise  blood  pressure.  That 
hypertension  is  a  functional  effect,  as  well  as  an  organic  product,  we 
may  infer  from  the  clinical  observation  that  measures  designed  to 
detoxicate  the  system  (diet,  sweats,  cathartics)  will  result  in  some 
n'duction  of  pressiu'e  in  most  cases  of  hypertension,  and  the  thera- 
peutic action  of  the  nitrites  could  not  be  secured  did  the  condition 
rest  solely  on  ;i  basis  of  structunil  change. 

1  Jour.  Anier.  Med.  Assor.,  .April   13,  1907. 
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The  end-effects  of  long  continued  high  blood  pressure  are  mani- 
fested principally  in  the  heart  and  arteries.  The  arterial  walls 
reacting  to  the  excessive  mechanical  strain  undergo  a  progressive 
structural  deterioration  to  the  great  prejudice  of  their  normal  his- 
tology and  vasomotor  tonus.  In  the  end  vasomotor  response  may 
be  so  seriously  disturbed  that  nitrites  may  fail  to  lower  blood  pressure. 
Peripheral  resistence  increases  in  this  manner  with  the  stage  of  the 
disease.  A  somewhat  parallel  sequence  of  events  is  apparent  in  the 
heart.  At  first  in  response  to  overwork  the  myocardium  hyper- 
trophies just  as  does  the  myarterium.  The  peripheral  retard  being 
persistent  and  increasing  and  the  heart  reserve  limited,  myocardial 
insufficiency  becomes  inevitable.  The  heart  at  first  hypertrophies 
and  then  dilates  in  the  face  of  continued  overstrain. 

The  complications  of  arterial  hypertension  will  be  determined 
by  the  ability  of  the  different  organs  to  withstand  the  strain.  On  the 
part  of  the  heart  we  observe  hyposystole  and  asystole,  of  the  arteries 
atheroma,  of  the  kidneys  albuminuria  and  uremia.  A  cerebral 
vessel  may  give  way  and  apoplexy  close  the  scene. 

The  symptomatology  of  arterial  hypertension  is  general  rather  than 
special.  There  may  be  an  entire  lack  of  symptoms  until  vertigo 
or  an  attack  of  acute  dyspnoea  alarms  the  patient,  or  some  cerebral 
accident  occurs.  The  condition  is  often  revealed  quite  unexpectedly 
during  examination  for  life  insurance.  Frequently  the  earliest 
symptoms  are  of  nervous  type,  irritability,  depression  of  spirits, 
tlisturbed  sleep,  or  it  may  be  that  the  patient  complains  of  bilious 
symptoms,  flatulency,  constipation,  headaches,  and  vertigo.  There 
is  usually  precordial  discomfort  and  dyspnoea  following  effort  and 
the  patient  rises  once  or  more  at  night  time  to  void  urine.  As  a 
rule  the  night  urine  exceeds  in  quantity  that  passed  during  the  day. 
A  symptom  noted  in  a  number  of  my  cases  is  a  severe  paroxysmal 
flatulency  nocturnal  in  occurrence  or  developing  on  exertion.  During 
the  intervals  l)etween  attacks  there  may  be  no  complaint  of  flatulency, 
and  examination  at  any  time  may  fail  to  reveal  special  tympany  or 
distention.  Shortly  after  retiring  for  the  night  the  patient  may 
experience  a  feeling  of  distention  and  oppression  across  the  lower 
chest  or  he  may  awake  after  a  period  of  sound  sleep  with  a  feeling 
as  if  the  stomach  were  full  of  gas.  Instinctively  he  strives  to  relieve 
himself  by  gul})ing,  drinking  hot  aromatic  or  alcoholic  drinks,  and 
the  fact  that  comfort  is  reestablished,  frequently  after  an  hour  or 
more,  only  when  he  has  belched  freely,  confirms  him  in  his  idea  that 
it  is  indigestion.  The  breathing  is  usually  hurried,  and  palpitation 
may  coincide.  Attacks  of  this  nature  may  develop  after  exertion, 
especially  soon  after  meals  and  most  frequently  during  the  early  part 
of  the  day.  Bending  over,  lifting,  straining  at  stool  may  precipitate 
the  symptom.  This  development  is  probably  similar  in  character 
and  significance  to  cardiac  asthma  and  denotes  insufficiency  of  the 
right  heart.     All  of  the  patients  with  this  symptom  whom  I  have  seen, 
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have  had  enlarged  livers  and  one  a  well  marked  jngular  pulse.  I 
have  come  to  regard  flatulency  of  irregular  and  paroxysmal  occur- 
rence in  mature  individuals  as  extremely  significant,  and  I  believe 
that  every  such  case  should  be  carefully  investigated  as  to  the 
cardiovascular  condition.  A  typical  instance  of  this  character  is 
the  following  case. 

S.  F.,  aged  seventy-six  years,  and  weighing  one-himdred  and  ninety 
pounds,  is  a  retired  merchant  of  means,  and  boasts  that  he  has  never 
been  sick  in  his  life.  He  confesses  that  he  has  been  a  very  hearty 
eater  and  heavy  smoker,  and  has  for  years  been  constipated.  Al- 
though rather  spare  in  his  limbs  he  is  round-bellied  and  his  face  is 
ruddy  and  somewhat  pigmented.  He  complains  that  for  some 
months  he  has  been  greatly  troubled  witli  attacks  of  explosive  belch- 
ing of  gas  developing  during  exertion  and  interfering  greatly  with 
his  activities.  These  attacks  are  frequent  during  the  early  part  of 
the  day,  especially  after  l^reakfast  and  occur  comparatively  seldom 
and  less  severely  toward  evening.  They  come  on  during  walking, 
especially  if  the  weather  is  cold  or  it  is  windy  or  the  walking  rough. 
He  is  compelled  to  sit  down  or  lean  against  a  fence  or  building  until 
he  had  relieved  himself  by  belching.  There  is  little  intestinal  flatus, 
and  but  slight  dyspnoea  between  the  attacks.  He  is  somewhat  puffy 
on  exertion.  He  rises  two  to  four  times  at  night  to  void  urine.  He 
is  found  on  examination  to  have  a  greatly  enlarged  heart,  the  apex 
17  cm.  from  the  raidsternum;  and  a  systolic  blow  at  the  mitral  area 
reveals  the  lea  of  dilatation.  The  blood  pressure  ranges  from  190 
mm.  to  225  mm.  There  are  no  urinary  indications  of  nephritis. 
This  patient  remained  uxler  observation  for  two  months  with  slight 
benefit  to  his  symptoms  and  then  departed  south  to  a  more  agree- 
able winter  climate.  Two  weeks  after  his  departure  he  died  of  acute 
heart  failure. 

It  is  noted  fre  juently  by  patients  with  hypertension  that  smoking 
causes  restlessness  and  cerebral  discomfort  and  that  heavy  meals 
are  not  so  well  borne  as  formerly.  Women  are  apt  to  complain  of 
flushing  and  burning  of  the  face,  and  if  in  the  middle  period  of  life 
are  apt  to  ascribe  it  to  the  climacteric.  I  have  noted  as  a  prominent 
symptom  in  two  cases  pains  of  an  anginoid  character  referred  to  the 
precordium,  the  left  arm,  or  abdomen  following  exertion.  Tachy- 
cardia ad  palj^itation  are  com])lained  of.  As  a  sign  of  great  signi- 
ficance and  rather  grave  inij)ort,as  it  indicates  the  beginning  of  hypo- 
systole,  is  dyspno'a  on  lying  down.  The  explanation  of  this  develo})- 
ment  lies  in  the  fact  that  the  arterioles  being  contracted  the  blood 
collects  unduly  in  the  veins  especially  the  splanchi\ic  veins.  When 
the  ])iitient  is  uj)right  th(\se  veins  act  as  a  reservoir,  but  when  he  lies 
dowu  the  force  of  gnivity  tends  to  empty  them  into  the  right  heart. 
This  leads  to  overdistention  of  the  pulmonary  capillaries  and 
dyspna^a.  The  only  way  rightly  to  intiMprt^t  these  sympti^ns  is  to 
take  the  blood  pressure.     AVith  every  individual  of  middle  age  com- 
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piaining  of  persistent  functional  disturbance  this  precaution  should 
never  be  omitted. 

F)xamination  of  the  heart  in  cases  of  hypertension  will  reveal 
enlargement  of  that  organ.  This  may  sometimes  be  difficult  of 
detection  in  fat  individuals  and  in  women  with  pendant  breasts.  In 
the  earlier  stages  the  heart  sounds  are  usually  clear,  the  first  tone 
booming  and  prolonged,  the  aortic  second  loud,  valvular,  and  ringing. 
If  the  ventricle  has  dilated  the  murmur  of  relative  mitral  insuffi- 
ciency may  be  heard.  I^ate  in  the  case  with  the  heart  badly  dis- 
organizefl,  the  patient  dropsical,  and  tlie  pulse  small  and  arrhythmic, 
it  may  become  extremely  difficult  to  tletermine  whether  the  case  is  one 
of  cardiac  failure  from  prolonged  hypertension  or  a  valve  lesion  in  the 
final  stage  of  incompensation.  The  sphygmomanometer  may  afford 
us  no  help  at  this  juncture,  owing  to  the  failure  of  the  ventricle  having 
so  impaired  the  support  of  the  circulation  as  to  induce  secondary 
low  blood  pressure.  One  must  then  fall  back  upon  the  history  and 
the  general  features  of  the  case  to  decide  the  point. 

Analysis  of  the  urine  in  arterial  hypertension  may  reveal  no  morbid 
elements  from  the  kidnev,  althou"h  in  cases  of  some  standing;  a  few 
hyaline  casts  will  usually  be  found.  If  chronic  nephritis  exists  the 
usual  urinary  characteristics  of  that  disease  will  appear  to  point  to  the 
origin  of  the  hypertension.  Renal  permeability  to  albumin  seems 
to  be  overcome  when  the  blood  pressure  reaches  or  exceeds  200  mm., 
so  that  cases  with  very  high  pressures,  whether  primarily  nephritis 
or  not,  usually  have  albumin  in  the  urine. 


THE  USE  AND  ABUSE  OF  GASTRO-ENTEROSTOMY.' 
By  Johx  B.  Deaver,  M.D.,  LL.D., 

8URGEON-IX-CHIEF    TO    THE    GERMAN    HOSPITAL,    PHILADELPHIA. 

Gastro-enterostomy,  "the  keystone  of  gastric  surgery,"  was 
first  performed  in  1881.  Today  this  operation  is  being  frecpiently 
made.  The  object  of  this  paper  is  to  e.xcite  discussion  upon  the 
bearing  of  the  operation  along  the  lines  where  it  is  proper  as  well 
as  improper.  The  risks  of  gastro-enterostomy  performed  by  an 
experienced  surgeon  are  inconsiderable.  The  mortality  of  gastro- 
enterostomy in  benign  disease  is  low,  1  to  2.5  per  cent,  "^rhis  is 
fortunate  in  a  sense,  and  yet  unfortunate  if  it  encourages  the  per- 
formance of  the  operation  in  conditions  in  which  it  is  not  properly 
indicated. 

A  most  important,  essential,  and  interesting  point  is  that  metab- 

'  Read  at  a  meeting  of  the  Mauhattan  Medical  Society,  New  York,  December  17,  1909. 
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olism  after  gastro-enterostomy  is  not  interfered  with  to  the  degree 
of  making  the  operation  objectionable  on  this  account.  It  has  been 
clearly  demonstrated  by  observ^ers,  particularlly  Paterson,  that 
metabolism  is  in  no  way  seriously  altered.  It  has  been  my  expe- 
rience, after  observing  a  large  number  of  cases  several  years  after 
operation,  that  not  only  has  the  patient's  digestive  ability  been  in 
no  way  impaired,  but  that  he  was  able  to  take  more  freely  of  food, 
even  such  as  could  not  be  digested  before.  The  ultimate  results  of 
gastro-enterostomy  have  been  most  satisfactory.  This  has  been 
demonstrated  by  collected  cases,  notably  those  of  Mayo,  Moynihan, 
myself,  and  others. 

Formerly  the  most  dreaded  complication  of  gastro-enterostomy 
was  regurgitant  vomiting.  This,  since  the  no-loop  operation  has 
been  done,  is  practically  a  thing  of  the  past.  I  was  unfortunate 
enough  to  see  a  few  of  these  cases  when  I  practised  the  long-loop 
operation,  but  have  not  had  a  case  of  the  kind  since  doing  the  no- 
loop  operation.  One  of  my  cases  of  regurgitant  vomiting  necessi- 
tated five  operations  before  I  was  able  to  correct  it.  The  cause  of 
regurgitant  vomiting  was  believed  to  be  the  presence  of  bile  in  the 
stomach  from  the  afferent  loop,  but  it  has  been  established  by 
experiments  on  dogs  that  bile  in  the  stomach  has  no  injurious  effect 
on  digestion  or  the  general  health.  In  confirmation  of  this,  ^loy- 
nihan  has  reported  a  case  in  which  the  result  of  rupture  of  the  intestine 
at  the  junction  of  the  duodenum  and  jejunum  necessitated  closing 
the  duodenal  end  of  the  bowel  and  transplanting  the  jejunal  end 
into  the  stomach,  thereby  causing  all  the  bile  to  enter  the  stomach 
through  the  pylorus;  the  patient  never  suffered  from  vomiting,  and 
remained  in  good  health  several  weeks  after  the  accident,  until  his 
death,  which  was  caused  by  perforative  peritonitis,  due  to  the 
Murphy  button.  Some  surgeons,  notably  Kehr,  perform  chole- 
cystogastrostomy  in  preference  to  cholecystocolostomy. 

It  has  been  my  practice  to  place  an  anchor  suture  one-half  to  one 
inch  distant  from  the  commencement  of  the  efferent  portion  of  the 
bowel,  in  this  wise  preventing  angulation  and  consequent  spur 
formation,  thus  minimizing  the  chances  of  obstruction  to  the  onward 
passage  of  the  contents  of  the  afferent  loop.  I  believe  that  the 
cause  of  regurgitant  vomiting  probably  has  been  a  mechanical 
defect  at  the  site  of  the  ?nastomotic  opening,  therefore  faulty  tech- 
nique. Other  complications  after  the  operation,  as  detailed  by 
Moynihan,  are  hemorrhage,  internal  hernia,  separation  of  united 
viscera  (leakage),  formation  of  adhesions  at  or  near  the  point  of 
new  opening,  peptic  ulcer,  pneumonia,  and  diarrhoea. 

I  have  never  encountered  hemorrhage.  I  have  never  had  a  case 
of  internal  hernia  or  separation  of  united  viscera,  or  leakage.  In- 
ternal hernia  is  prevented  by  careful  suture  of  the  margin  of  the 
opening  in  the  mesocolon  to  the  wall  of  the  stomach.  To  my  mind 
that  is  more  rational  than  suture  of  the  margin  of  the  openhig  in  the 
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mesocolon  to  the  bowel.  Suture  of  the  mesocolon  to  the  bowel,  if 
followed  by  contraction  of  the  marginal  mesocolon,  may  so  constrict 
the  bowel  as  to  cause  obstruction  of  the  anastomotic  opening  and 
interfere  with  the  passage  of  the  contents  of  the  duodenum  into  the 
bowel  beyond  the  anastomotic  opening.  In  this  connection  I  might 
say  that  the  surgeon  should  be  a  good  cutter  and  a  good  sewer  to 
avoid  mechanical  complications.  I  have  seen  the  formation  of 
adhesions  at  or  near  the  new  opening;  and  also  pneumonia;  but 
never  peptic  ulcer  or  profuse  diarrhoea. 

The  conditions  for  which  the  operation  of  gastro-enterostomy  is 
indicated  are:  Chronic  gastric  and  duodenal  ulcer,  with  their  sequels, 
perforation,  recurrent  hemorrhage,  and  cicatricial  contraction;  car- 
cinoma of  the  pylorus,  in  connection  with  excision  or  alone  by 
way  of  palliative  treatment;  benign  pyloric  obstruction  resulting 
from  stricture,  adhesions,  or  angulation;  gastric  tetany;  gastro- 
ptosis,  with  loss  of  stomach  motility,  and  therefore  with  stagnation 
and  usually  more  or  less  dilatation;  chronic  dilatation,  without 
gastroptosis,  with  stagnation  from  loss  of  motility;  infantile  hyper- 
trophic stenosis  of  the  pylorus;  duodenal  cancer  or  tumor  causing 
obstruction;  duodenal  fistula;  the  rare  cases  of  plastic  linitis  of  the 
stomach,  in  which  the  hypertrophy  of  the  walls  reduces  the  stomach 
to  such  a  size  that  only  licjuid  in  small  quantities  may  be  taken  and 
retained. 

The  conditions  in  which  the  operation  is  contra-indicated,  there- 
fore, in  which  the  operation  is  an  abuse,  are:  Acute  dilatation 
of  the  stomach,  gastric  neuroses,  dilatation  without  stagnation, 
advanced  carcinoma  of  the  pylorus,  and  gastric  crises. 

This  operation  does  good  in  chronic  gastric  and  duodenal  ulcer 
by  diminishing  the  acidity,  by  abating  pylorospasm,  and  possibly  by 
allowing  the  entrance  of  greater  cjuantities  of  bile  into  the  stomach, 
removing  the  condition  which  has  prevented  healing  of  the  ulcer. 
About  80  per  cent,  of  patients  operated  on  for  gastru;  ulcer  by 
gastro-enterostomy  recover.  That  gastric  ulcer  is  frequently 
multiple  must  be  acknowledged.  It  is  true  that  we  have  no  patho- 
logical evidence  that  gastric  ulcer  is  healed  following  the  operation 
of  gastro-enterostomy,  yet  we  have  clear  clinical  evidence  that  this 
is  so.  The  mortality  of  gastric  ulcer  treated  medically  is  about 
20  per  cent.,  and  at  least  50  per  cent,  of  cures,  so-called,  relapse, 
and  probably  not  25  per  cent,  of  patients  treated  medically  are 
really  cured.  The  proportion  of  cases  of  relapse  after  cure  follow 
ing  gastro-enterostomy  is  about  10  per  cent. 

If  the  ulcer  is  not  located  at  the  pylorus,  the  latter  therefore  opens, 
and  the  contents  of  the  stomach  will  partly  pass  through  it  as  well  as 
the  new  opening.  The  churning  and  propulsive  movements  of  the 
stomach,  which  are  later  taken  up  by  the  pylorus  and  carried  on 
through  the  duodenum  and  small  intestine,  are  not  interfered  with. 
Some  of  the  stomach  contents  pass  through  the  new  opening,  as  the 


658       deaver:  use  and  abuse  of  gastro-enterostomy 

cut  circular  muscular  fibers,  the  agents  in  the  propulsive  move- 
ments, are  attached  to  the  margins  of  the  new  opening,  and  in  con- 
tracting separate  the  margins  of  the  opening  and  thus  allow  the 
stomach  partly  to  empty  through  this  route.  In  complete  pyloric 
obstruction  all  of  the  gastric  contents,  as  a  matter  of  course,  pass 
out  by  way  of  the  anastomotic  opening. 

As  this  paper  deals  with  gastro-enterostomy  alone,  I  have  said 
nothing  about  the  excision  of  the  gastric  ulcer.  There  is  a  great 
difference  of  opinion  as  to  the  relative  merits  of  excision  and  gastro- 
enterostomy. The  strongest  argument  in  favor  of  excision  is  the 
likelihood  of  carcinoma  becoming  engrafted  on  the  ulcer  scar.  The 
decision,  pro  or  con,  is  best  made  at  the  time  of  operation,  according 
to  the  appearance  and  consistency  of  the  ulcer.  A  thickened, 
greatly  indurated  ulcer  is  better  excised,  since  it  is  impossible  to 
determine  whether  malignant  changes  may  not  already  have  taken 
place,  and  experience  tells  us  that  a  considerable  percentage  of 
those  excessively  hard  and  thickened  ulcers  do  show  carcinomatous 
changes.  Unless  there  is  a  suspicion  of  malignancy,  however, 
gastro-enterostomy  is  the  operation  of  choice,  as  showing  a  con- 
siderably smaller  mortality. 

The  operation  is  strongly  indicated  in  cases  of  recurrent  bleeding, 
in  which  the  intervals  between  bleedings  are  growing  shorter,  and 
the  amount  of  blood  lost  the  equivalent  or  more  than  on  previous 
occasions.  The  following  case  is  an  illustration  of  operation  for  this 
condition : 

Miss ,  agetl  twenty-six  years.     In  1903  she  noticed  the  first 

symptoms,  which  subsequently  suggested  gastric  ulcer.  She  was 
miserable  for  two  years,  when  she  was  again  attacked  with  symp- 
toms referable  to  the  stomach.  In  August,  1907,  she  had  an  attack 
of  severe  abdominal  pain,  continuing  for  three  days.  Nothing 
remained  in  her  stomach;  she  suffered  from  nausea  and  vomiting, 
which  continued  for  two  weeks.  On  August  23,  after  taking  a 
small  quantity  of  beef  juice,  she  had  a  very  severe  hemorrhage, 
followed  by  several  smaller  hemorrhages  at  intervals.  I  saw  the 
patient  on  August  30,  with  the  physician  in  charge,  Dr.  Branson. 
As  she  had  not  vomited  for  two  or  three  days  before  my  visit,  and 
her  condition  was  so  wretched,  we  agreed  to  defer  operation  for 
a  few  days. 

Operation,  September  3,  1907.  Exposure  of  the  stomach  showed 
a  saddleback  ulcer  on  the  lesser  curvature,  four  inclies  from  the 
pylorus,  with  greatly  indurated  edges.  Subtotal  gastrectomy  and 
gastro-enterostomy  were  done.     Recovery  was  uneventful. 

In  hour-glass  stomach  gastrojejunostomy  makes  a  part  of  the 
necessary  interference.  This  operation  alone  will  seldom  suffice, 
as  when  made  in  the  pyloric  pouch  only  the  oi)struction  to  the 
passage  of  food  from  the  cardiac  pouch  still  exists,  and  when  made 
in  the  cardiac  pouch  alone  it  will  not  drain  the  j)yloric  pouch;  hence 
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it  is  necessary,  in  addition  to  gastro-enterostomy  at  the  pyloric 
pouch,  to  do  a  gastrogastrostomy  or  gastroplasty,  so  as  to  place  the 
two  pouches  in  communication. 

Gastro-enterostomy  is  indicated  when  a  perforated  ulcer  of  the 
stomach  or  duodenum  is  sutured,  if  the  patient  is  bearing  the  anes- 
thetic well.  It  has  alwpys  been  my  practice  to  do  this  operation  in 
connection  with  the  closure  of  the  ulcer.  I  know  there  are  many 
surgeons  who  take  the  opposte  stand;  nevertheless,  I  am  of  the 
opinion  that  it  is  proper  to  do  it  if  the  patients  are  operated  on  com- 
paratively early.  Patients  thiU  are  operated  on  late  after  perforation 
die,  do  what  one  will.  The  additional  time  which  gastro-enteros- 
tomy takes  when  closing  a  perforated  ulcer  of  the  duodenum  or 
stomach  is  a  matter  of  no  moment  if  the  operation  is  done  at  a 
timely  season.  The  chief  advantages  of  making  the  anastomosis 
is  to  make  the  patient  permanently  well  after  he  recovers  from  the 
closure  of  the  perforation,  which  is  too  frequently  not  the  case  when 
this  is  not  done,  the  patient  continuing  to  suffer  from  indigestion. 
In  the  event  that  another  ulcer  has  been  overlooked,  this  places  the 
patient  in  the  best  position  for  permanent  relief.  The  surgeon  will 
have  more  confidence  in  closing  the  ulcer,  particularly  if  it  has 
indurated  borders,  and  he  will  not  fear  having  caused  too  much 
obstruction  to  the  lumen  of  the  viscus.  The  operation  of  gastro- 
enterostomy puts  the  part  at  rest  and  makes  healing  certain  and 
cjuicker,  and  therefore  lessens  the  risk  of  leakage;  allows  us  to  feed 
our  patients  earlier,  which  is  of  some  moment  in  a  certain  percentage 
of  cases.  Yet  I  may  say  here  that  I  never  had  any  trouble  in  nour- 
ishing my  patients  for  the  first  two  or  three  days  by  the  bowel,  by 
giving  saline  solutions  and  expressed  beef  juice.  In  fact,  I  think 
patients,  as  a  rule,  do  not  require  anything  in  the  shape  of  food  for 
two  or  three  days  after  the  operation. 

In  carcinoma  involving  the  pyloric  end  of  the  stomach,  too  far 
advanced  for  radical  operation,  and  the  patient's  general  condition 
being  fairly  good,  and  indicating  that,  if  able  to  take  nourishment, 
his  Hfe  would  be  prolonged  for  several  months  and  his  comfort 
increased,  the  operation  is  warrantable.  I  believe  that  gastro- 
enterostomy is  often  performed  in  carcinoma  of  the  stomach  that  is 
radically  inoperable,  when  it  had  better  not  l)e  done,  as  it  only  adds 
misery  to  misery. 

That  gastro-enterostomy  is  the  only  alternative  in  benign  pyloric 
obstruction  due  to  cicatricial  contraction,  adhesions,  or  angulation 
goes  without  saying.  The  exception  would  be  an  occasional 
Finney  operation  in  exudative  contraction,  yet  I  am  of  the  opinion 
that  gastro-enterostomy  here  is  the  better  operation  from  the  stand- 
point of  ultimate  results. 

In  gastroptosis  with  or  without  dilatation  and  with  stagnation, 
and  in  dilatation  with  stagnation,  gastro-enterostomy  is  strongly 
indicated,  providing  the  patient  has  received  treatment  in  the  shape 
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of  lavage,  diet,  gymnastics,  and  attention  to  general  hygiene,  without 
recovery.  In  dilatation,  unless  the  case  yields  very  quickly  to  diet 
and  treatment,  it  should  be  explored.  It  is  not  fair  to  the  patient 
to  withhold  relief  in  the  presence  of  chronic  dyspepsia  that  does 
not  yield  to  medical  means,  thus  exposing  the  patient  to  the  greater 
risks  of  delay.  The  frequency  with  which  chronic  dyspepsia 
proves  at  operation  to  be  due  to  some  tangible  cause  is  a  striking 
fact  in  practice.  The  necessity  for  the  habitual  use  of  the  stomach 
tube  is  sufficient  indication  for  gastro-enterostomy. 

In  infantile  hypertrophic  stenosis,  in  which  the  symptoms  per- 
sist in  spite  of  lavage  and  careful  feeding,  gastro-enterostomy 
promises  most,  but  must  not  be  deferred  until  hope  of  cure  is  out 
of  the  question.  In  duodenal  ulcer  the  rationale  for  gastro-enter- 
ostomy is  the  same  as  in  gastric  ulcer.  In  duodenal  tumor, 
duodenal  fistula,  and  gastric  tetany,  it  may  be  necessary  to  resort 
to  this  operation.  In  plastic  linitis  I  have  seen  excellent  results. 
At  present  I  have  in  mind  one  case  of  a  doctor  who  had  not  been 
able  to  take  anything  but  liquids,  and  these  in  small  quantities,  for 
a  number  of  years,  owing  to  this  condtiion.  Following  gastro- 
enterostomy he  was  restored  to  practically  a  normal  condition. 
The  stomach  in  this  patient  was  one  and  one-half  inches  in  vertical 
diameter,  two  inches  in  fore  and  aft,  with  walls  an  inch  thick. 

The  operation  is  abused  if  done  in  advanced  cases  of  carcinoma 
with  marked  cachexia.  I  am  quite  sure  that  in  many  cases  of 
carcinoma  of  the  pylorus  the  operation  is  ill  advised.  The  mortality 
of  subtotal  gastrectomy  in  the  latter  class  of  cases  is  so  little  greater 
than  gastro-enterostomy,  that  I  question  the  propriety  of  gastro- 
enterostomy in  the  presence  of  a  growth  that  can  be  excised  without 
injuring  the  pancreas,  if  the  glandular  involvement  be  not  too 
extensive.  Injury  of  the  pancreas,  if  followed  by  escape  of  the 
pancreatic  ferments,  which  cause  necrosis  of  the  tissues  with  which 
they  come  in  contact,  is  a  serious  condition.  When  the  profession 
awakes  to  the  importance  of  opening  the  abdomen  early  in  the  case 
of  chronic  dyspeptics,  gastro-enterostomy  will  have  a  small  place 
in  the  surgery  of  carcinoma  of  the  stomach,  except  in  connection 
with  excision.  That  the  operation  is  much  abused  if  done  in  cases 
of  gastric  crises  we  will  all  agree. 

In  acute  dilatation  of  the  stomach  the  operation  of  gastro-enter- 
ostomy will  never  be  recjuired  if  the  stomach  tube  is  used  earlier 
and  oftener  in  persistent  nausea,  not  Wiuting  until  there  is  vomiting 
in  that  class  of  cases  in  which  we  are  not  surprised  to  see  it.  In  my 
surgical  work  the  stomach  tube  is  used  to  the  exclusion  of  any  and 
all  medication,  formerly  and  still  believed  by  many  to  be  worth  a 
trial.  The  time  lost  in  giving  medicines,  with  the  hope  that  they 
will  do  good,  is  the  very  time  that  lavt'ge  is  to  be  practised  if  we  are 
to  })revent  this  serious  comjilication.  In  chronic  dilatation,  with 
or  without  prola|)se,  if  there  be  no  motor  insufficiency  or  stagnation, 
the  operation  is  useless. 
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There  is  no  doubt  that  there  are  certain  morbid  gastric  conditions 
which  have  been,  and  are  still,  classified  as  neuroses.  What  concerns 
us  particularly  is  that  set  of  gastric  symptoms  classed  grossly  as 
"nervous  dyspepsia."  Under  this  general  term  have  been  grouped 
the  most  diverse  symptom-complexes,  with,  as  a  rule,  but  little 
understanding  of  the  underlying  principles  of  the  case.  It  is  true 
that  there  are  certain  disturbances  in  the  gastric  function,  motor, 
secretory,  and  sensory,  for  which  we  can,  by  the  minutest  exami- 
nation, find  no  organic  basis.  Besides  grouping  them  into  these 
three  classes,  we  may  also  classify  them  as  conditions  of  irritation 
or  depression.  Thus,  gastralgia,  nausea,  and  gastric  hyperesthesia 
are  prominent  t}'pes  of  sensory  disturbances;  hyperchlorhydria  and 
hypersecretion  are  well-known  types  of  secretory  disturbances; 
while  atony,  pylorospasm,  and  pyloric  insufficiency  represent  well- 
known  varieties  of  motor  distur])ance.  Needless  to  say,  motor, 
sensory,  and  secretory  aberrations  may  all  be  combined  in  a  given 
case,  and  it  is  by  various  combinations  that  the  different  types  of 
so-called  "nervous  dyspepsia"  are  produced. 

As  a  fundamental  principle,  we  can  safely  state  that  a  gastric 
neurosis  without  other  neuroses  or  neurasthenic  conditions  is  a 
most  rare  thing.  The  gastric  symptoms,  however,  may  so  over- 
shadow all  others  that  attention  is  directed  only  to  them. 

In  sensory  disturbances  we  find  more  or  less  anorexia,  or  at  least 
capriciousness  of  appetite,  in  almost  every  ca.se.  It  is  such  a  con- 
stant symptom  that  it  is  of  little  value;  practically  every  sufferer 
from  every  form  of  gastric  disease,  real  or  imagined,  complains  of 
it  at  one  time  or  another.  True  gastralgia  I  have  found  rarely. 
Of  the  secretory  disturbances,  h}-perchlorhydria  is  the  most  impor- 
tant. Our  ability  to  diagnosticate  the  condition  by  analyses  of 
stomach  contents  and  secretions  is  not  great,  yet  extreme  cases  can 
be  diagnosticated  in  this  wav,  and  do  at  times  occur  in  the  absence 
of  anything  that  would  seem  to  account  for  the  condition.  Atony 
of  the  stomach  also  cannot  at  times  be  considered  as  anything  but 
a  neurosis,  and  its  treatment  falls  fully  as  much  within  the  province 
of  the  surgeon  as  of  the  internist.  In  the  diagnosis  we  are  again 
confronted  by  the  lack  ot  exactness  of  methods  of  examination  and 
the  difficulty  of  fixing  a  standard  with  wide  enough  limitations  to 
include  all  normal  cases,  and  yet  of  sufficient  definiteness  to  be  a 
standard. 

Finally,  we  have  that  vague  group  of  symptoms,  sensory,  motor, 
and  secretory  combined,  which,  in  the  absence  of  any  definite  or 
tangible  demarcation,  has  been  called  "nervous  dyspepsia."  It 
includes  definite  feelings  of  distress,  pain  or  heaviness  in  the  epi- 
gastric region,  eructations,  anorexia,  gastric  torpor  rather  than 
marked  atony,  intervals  of  excess  of  acid  secretion,  and  an  associated 
intestinal  derangement,  with  almost  invariable  constipation. 

The  most   important   features   in   the  diagnosis  of  any  gastric 
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neurosis  is  the  eliciting  ot  a  careful  history,  which  will  show  the 
general  neurasthenic  condition  of  the  patient.  The  presence  of 
a  manifest  general  nervous  breakdown  .with  an  undoubted  neurps- 
thenia  would  at  once  predispose  us  to  consider  any  gastric  symptoms 
present  as  but  local  signs  of  a  general  process.  Again,  this  run- 
down condition  may  be  a  secondary  neurasthenia,  due  to  a  primary 
lesion  which  underlies  both  it,  indirectly,  and  the  primary  condition 
of  the  stomach  most  directly.  A  patient  with  a  latent  but  not 
symptomless  gastric  ulcer  would  soon  show  gastric  symptoms, 
which  might  be  considered  ners'ous  in  origin,  as  well  as  a  general 
neurasthenic  condition,  due  to  his  sufferings. 

Carcinoma  in  its  early  stages  is  much  more  often  considered  as  a 
gastric  catarrh  or  nervous  dyspepsia  than  it  is  recognized.  Ano- 
rexia, followed  by  the  symptoms  of  a  vague  chronic  gastritis  or 
neurosis,  when  it  occurs  in  a  middle-aged  person,  is  a  condition 
which  should  excite  our  greatest  apprehension,  and  be  dismissed 
from  consideration  only  after  the  most  careful  examination  has  been 
made — after  the  case,  if  obstinate,  has  come  to  operation. 

Punctate  ulceration  of  the  stomach  mucosa  with  small,  early 
bleeding  points  may  involve  almost,  if  not  quite,  all  of  the  gastric 
mucosa.  In  the  absence  of  the  classical  signs  of  ulcer,  which  we 
often  have  in  this  condition,  the  hyperchlorhydria  present  has  often 
been  mistaken  for  the  main  lesion. 

It  has  always  been  my  opinion  that  in  very  many  of  the  cases  of 
vomiting  regarded  as  primary  neuroses  we  have  really  a  symptom 
only  of  some  lesion  in  or  oustide  of  the  stomach  which,  for  some 
reason  or  other,  we  have  been  unable  to  determine.  Vomiting  as 
a  pure  motor  neurosis  is  regarded  nowadays  as  far  less  frequent 
than  it  was  thirty  years  ago,  yet  we  occasionally  see  it. 

The  surgeon's  principal  duty  as  regards  the  true  neuroses  of  the 
stomach  is  to  recognize  them,  to  separate  them  from  secondary 
dyspeptic  conditions  due  to  lesions  which  perhaps  it  is  within  his 
province  to  treat.  I  regard  the  proposition  to  operate  on  these 
cases  for  the  mental  effect  upon  their  general  neurasthenic  or 
hysterical  condition  as  unsafe,  illogical,  and  as  setting  a  most  dan- 
gerous precedent. 

There  is  no  exception,  perhaps,  to  the  general  statement  that  gas- 
tric neuroses  per  se  are  not  within  the  province  of  the  surgeon. 
If  we  consider  gastric  atony  and  ptosis  as  really  neuroses,  when  they 
are  apparently  primary,  they  form  the  exce{)tion.  There  are  cer- 
tain "^f  these  cases  in  which  all  medical  and  general  treatment  is 
unavailing,  while  a  gastro-enterostomy  promptly  leads  to  recovery, 
by  furnishing  the  stomach  with  drainage,  which  by  its  own  force  it 
is  unable  to  sec-ure.  In  ptosis  1  ])elieve  that  gastro-enterostomy  is 
the  only  logical  procedure.  This  is  true  even  in  some  instances  in 
which  the  pylorus  is  entirely  patulous.     While  I  believe  that  an 
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occlusion  of  the  pylorus  is  the  main  indication  for  gastro-enter- 
ostomy, I  do  not  think  it  is  the  only  one. 

To  make  a  gastro-enterostomy  upon  a  patient  with  gastric  neurosis 
pure  and  simple  is  nothing  short  of  a  catastrophe.  Within  the  past 
year  a  patient  came  inider  my  observation  who  had  had  several  oper- 
ations performed,  the  last  of  which  was  a  gastro-enterostomy.  The 
patient,  a  t}'pical  neurasthenic,  as  a  matter  of  course  was  not  only 
not  benefited  by  the  latter  procedure,  but  made  very  much  worse. 
After  haviufr  her  under  mv  care  for  a  number  of  davs  I  determined 
to  restore  her  stomach  and  intestines  to  a  normal  condition,  minus  the 
amount  of  bowel  necessary  for  her  to  lose  in  order  to  cut  out  the 
portion  involved  in  the  anastomosis;  this  I  did,  with  closure  of  the 
stomach,  the  patient  being  markedly  benefited  thereby  for  a  time. 
I  have  recently  learned  that  she  is  vomiting  again  and  her  condition 
is  practically  the  same  as  before  the  first  operation.  There  could  be 
no  better  example  of  the  futility  of  operation  in  gastric  neuroses. 

Being  jealous  of  the  benefits  that  surgery  has  conferred  upon 
humanity,  not  the  least  of  which  are  in  this  field,  I  do  not  wish  to 
have  discredit  cast  upon  her  efforts  by  operations  performed  upon 
improper  indications.  It  is  with  some  trepidation,  however,  that  I 
advise  against  operation  in  gastric  neuroses,  simply  because  so 
many  cases  are  thus  incorrectly  diagnosticated  which  would  afford 
brilliant  surgical  cures.  In  giving  this  advice,  therefore,  it  is  with 
a  plea  for  more  careful  observation  to  rule  out  any  possibility  of  an 
organic  lesion  being  accountable  for  the  symptoms.  We  are  jus- 
tified in  considerincj  onlv  those  cases  as  neuroses  which  give  a  historv 
clearly  indicating  other  neurotic  stigmas,  with  symptoms  that  vary 
greatly  without  apparent  cause,  or  as  the  result  of  emotional  states, 
and  which  give  to  careful  observation  no  clue  to  an  organic  lesion. 
Better  that  such  cases  should  come  to  exploration  occasionally  than 
to  miss  many  true  surgical  cases.  But  I  do  not  concur  in  the  advice 
to  operate  upon  these  cases  knowingly,  nor,  having  unwittingly 
explored  the  stomach  in  such  a  case,  to  make  a  gastro-enterostomy 
or  any  other  operation  in  the  absence  of  a  definite  physical  indication. 

In  conclusion,  it  is  fitting  for  me  to  say  that  every  surgeon  should 
first  be  a  physician.  The  surgeon  should  understand  disease,  its 
physical  signs,  and  its  differential  diagnosis.  The  surgeon  who  does 
not  possess  this  knowledge  is  not  in  a  position  to  advise  treatment. 
The  surgeon  should  not  be  the  mere  human  tool  of  the  physician. 
I  regret  to  say  that  surgeons  are  of  two  classes — the  surgeon  and  the 
operator;  the  combination  is  what  makes  the  true  surgeon.  It  is 
to  be  regretted  that  the  laity  too  often  regard  the  surgeon  as  the  last 
man  to  he  called  in.  How  often  their  distaste  for  the  surgeon  has 
been  the  cause  of  tlie  fatality! 
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HAVE   WE  MADE  ANY  PROGRESS  IN  THE  TREATMENT 
OF  GONORRHCEA?^ 

By  L.  Bolton  Bangs,  M.D., 

CONSULTING    SURGEON    TO    THE    BELLEVUE    AND    ST.    LUKE's    HOSPITALS,    NEW    YORK. 

So  much  has  been  said  and  written  on  the  theme  of  gonorrhoea 
and  its  treatment  that  you  may  be  disposed  to  ask  why  I  should  have 
chosen  it  for  this  evening's  discussion.  The  answer  to  this  question 
is,  that  for  an  indefinite  time  the  impression  has  been  growing  into 
a  conviction  that  we  are  getting  better  resuhs  than  formerly  in  the 
treatment  of  gonorrhoea.  Not  that  we  are  shortening  the  duration 
of  an  attack;  for,  although  in  some  cases  the  disease  can  be  promptly 
throttled,  its  duration  still  averages  from  four  to  six  weeks;  but 
(1)  we  are  now  able  to  mitigate  the  sufferings  of  the  first  or  acute 
period,  say  of  the  first  week.  (2)  We  believe  that  there  are 
fewer  complications,  and  a  diminished  liability  to  them;  as,  for 
instance,  to  posterior  urethritis  with  its  liability  to  inflammation 
of  the  contiguous  structures.  (3)  There  is  less  tendency  to 
become  chronic  and  to  the  development  of  that  formerly  frequent 
sequel  of  gonorrhoea,  stricture  of  the  urethra.  (4)  It  is  now  easier 
to  insure  the  patient's  attention  to  treatment,  for  there  is  a  wider 
and  better  understanding  of  the  danger  of  infection  by  latent  gonor- 
rhoea. 

You  will  admit  that  anvthing;  relating  to  this  disease  continues  to 
be  of  great  importance;  for  apparently  there  is  no  lessening  in  the 
number  of  cases,  but,  on  the  contrary,  a  gradual  and  steady  increase 
in  their  number.  Dr.  Victor  C.  Pedersen,  who  is  in  charge  of  the 
Hudson  Street  House  of  Relief  on  the  west  side  of  the  city,  tells  me 
that  there  is  a  "normal"  increase  in  the  number  of  the  cases  of 
gonorrhoea.  At  this  institution  there  are  from  7800  to  8000  new 
patients  per  annum,  and  from  60  per  cent,  to  70  per  cent,  of  these 
are  cases  of  acute  gonorrlura.  Dr.  Swinburne,  on  duty  at  the  (lood 
Samaritan  Hospital,  on  the  east  side  of  the  city,  informs  me  that  in 
this  hospital  there  are  from  50  per  cent,  to  60  per  cent,  of  new  cases 
of  acute  gonorrhoea  per  annum.  It  is  evident  that  as  yet  no  prop- 
aganda of  scientific  instruction  has  reached  this  stratum  of  society, 
and,  according  to  Morrow,  Julienne, and  others,  the  general  morbidity 
in  women,  men,  and  children  as  a  result  of  gonorrluxni  is  so  great  as  to 
warrant  the  term  alarmimj;  and  at  all  events  it  is  sulHcient  to  arouse 
within  us  the  wish  to  do  what  we  can  to  lessen  the  grave  scourge. 

Morrow  says:  "It  is  a  conservative  estimate  that  fully  one- 
eighth  of  all  human  disease  and  suffering  comes  from  this  source. 
Moreover,  the  incidence  of  these  diseases  falls  most  heavily  upon 

'  An  address  doliverod  nt  a  inprting  of  tlie  Society  of  the  Aluiiuii  of  Hellevue  Hospital, 
New  York,  March  3,  1909. 
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the  young  during  the  most  active  and  productive  period  of  life.  It 
is  a  fact  worthy  of  consideration  that  every  year  in  this  country 
770,000  males  reach  the  age  of  early  maturity;  that  is,  they 
approach  the  danger  zone  of  initial  debauch.  It  may  be  affirmed 
that  under  existing  conditions  at  least  60  per  cent.,  or  over  450,000, 
of  these  young  men  will  some  time  during  life  become  infected  with 
venereal  disease,  if  the  experience  of  the  past  is  to  be  expected  as  a 
criterion  of  the  future.  Twenty  per  cent,  of  these  infections  will 
occur  before  their  twenty-first  year,  50  per  cent,  before  their  twenty- 
fifth  year,  and  more  than  80  per  cent,  before  they  pass  their  thirtieth 
year.  These  450,000  infections,  be  it  understood,  represent  the 
venereal  morbidity  incident  to  the  male  product  in  a  single  year. 
Each  succeeding  group  of  males  who  pass  the  sixteenth  year  furnishes 
its  quota  of  victims,  so  that  the  total  morbidity  from  this  constantly 
accumulative  growth  forms  an  immense  aggregate.  .  .  .  There 
is  abundant  statistical  evidence  to  show  that  80  per  cent,  of  the 
deaths  from  inflammatory  diseases  peculiar  to  women,  75  per  cent, 
of  all  special  surgical  operations  performed  on  women,  and  over 
60  per  cent,  of  all  the  work  done  by  specialists  in  diseases  of  women 
are  the  result  of  specific  infection.  In  addition,  50  per  cent,  or 
more  of  these  infected  women  are  rendered  absolutely  and  irre- 
medial)ly  sterile,  and  many  are  condemned  to  life-long  invalidism. 
From  70  to  SO  per  cent,  of  the  ophthalmia  which  blots  out  the  eyes 
of  babies,  and  15  to  25  per  cent,  of  all  blindness  is  caused  by  the 
gonococcus  infection." 

On  the  other  hand,  Dr.  E.  A.  Davis  and  Dr.  Gehring-  claim  that 
the  number  of  cases  of  ophthalmia  neonatorum  in  the  dispensaries 
is  diminishing,  because  of  better  understanding  of  the  care  of  the 
baby  at  birth. 

Now  the  question  naturally  arises,  are  these  impressions  as  to 
improvement  in  treatment  shared  by  other  observers?  And  will 
the  opinions  and  teachings  of  others  in  the  practice  of  genito- 
urinary surgery  deepen  or  efface  these  impressions?  Let  us  see 
what  answer  we  shall  get  from  authorities.  I  will  quote  freely  from 
the  literature  of  the  subject. 

1.  What  has  been  accomplished  in  relation  to  the  duration  of 
the  disease?  In  my  own  practice,  although  admitting  that  the 
majority  of  cases  last  from  four  to  six  weeks,  there  are  others  (more 
in  nunil)er  than  formerly),  especially  in  the  higher  social  strata, 
which  terminate  in  two  or  three  weeks.  But  there  is  an  interesting 
unanimity  of  opinion  on  the  part  of  authorities  that  the  disease 
takes  from  four  to  six  weeks  to  run  its  course  in  those  cases,  which 
do  not  become  chronic. 

For  example,  Watson  and  Cunningham' define  "cure"  as  follows: 

*  Oral  communication. 

'  Diseases  and  Surgery  of  the  Genito-urinary  System,  1909. 


GGG  bangs:  the  treatment  of  gonorrhcea 

"By  cure  we  mean  not  necessarily  the  cessation  of  the  discharge, 
but  its  non-recurrence  upon  omitting  the  treatment  and  upon  re- 
suming an  ordinary  manner  of  Hving."  They  then  say:  "One 
frequently  hears  the  claim  that  gonorrhoea  can  be  cured  within  a 
week  or  ten  days,  or  at  least  a  fortnight.  Personally  we  have  no 
sense  of  shame  in  frankly  confessing  our  inability  to  accomplish 
such  results,  as  a  rule,  although  we  sometimes  succeed  in  so  doing. 
We  consider  ourselves  and  the  patient  fortunate  if  we  obtain  a  cure 
at  any  time  less  than  six  weeks."  R.  W.  Taylor^  states:  "In 
favorable  cases  a  cure  may  be  brought  about  in  four  to  six  weeks. 
Occasionally  some  patients  get  well  in  three  or  four  weeks."  White 
and  Martin^  state  that  the  "prognosis,  under  favorable  conditions, 
is  good  for  recovery  by  the  eighth  week;"  while  Greene  and  Brooks," 
without  making  a  definite  statement  as  to  time,  think  that  "it  is 
better  to  postpone  the  active  local  treatment  of  urethritis  until  after 
the  acute  stage  is  passed  and  the  discharge  first  becomes  muco- 
purulent. This  is  generally  about  the  fourth  to  the  sLxth  week 
after  the  onset  of  the  disease."  Hyde  and  Montgomery  are  even 
less  sanguine  and  consider  that  "  usually  a  first  attack,  with  favor- 
able circumstances  and  good  treatment,  recovers  in  from  five  to 
eight  weeks."  Morton  also  states  that  "  the  percentage  of  recoveries 
in  two  or  three  weeks  is  small,  and  that  the  usual  duration  is  six 
weeks."  Finger  and  Casper,  representative  of  the  Germans,  are 
unqualifiedly  pessimistic,  and  while  admitting  that  the  disease  ends 
in  from  five  to  six  weeks,  state  that  the  prognosis  is  doubtful.  On 
the  other  hand,  Keyes,  Senior  and  Junior^  are  decidedly  optimistic, 
and  quite  positively  state  the  duration  to  be  "untreated,  six  weeks 
or  more;  but  curable  within  two  or  three  weeks  by  the  irrigation 
method." 

2.  In  regard  to  the  mitigation  of  symptoms,  although  this  amelio- 
ration may  be  inferred  from  such  statements  as  "in  from  four  to  ten 
days  all  obvious  discharge  ceases,"  etc.,  I  find  very  few  definite 
statements;  but  as  a  result  of  my  experience  it  may  be  confidently 
said  that  prompt  treatment  by  one  of  the  albuminoid  preparations 
of  silver  (organic  compounds),  together  with  judicious  hygienic 
ipeasures  resolutely  carried  out,  will  reduce  the  activity  of  the  infec- 
tion, ])roportionately  subdue  the  inflainnuitorv  symptoms,  and 
possibly  modify  the  whole  course  of  the  attack. 

3.  In  regard  to  the  complications  of  gonorrluxni,  we  are  met  by 
contradictory  statements  and  confusion  of  opinions.  A  study  of 
systematic  writers,  in  collal)oration  with  Dr.  Edward  Preble,  sliows 
that  the  percentage  of  fre((uency  of  comj)licati()ns  varies  so  nnich 
with   individual  e\])eriencc   that   it   is   impossible  to  prove  by   the 

*  Genito-urinjiry  mid  Venereal  Diseases,  1900. 

'  (ieiiito-uriniiry  Diseases,  1907. 

"  Diseases  of  the  (Jenito-tirinary  Organs  ami  the  Kiiltieys,   1908. 

^Surgical  Diseases  of  tlie  Cenito-urinary  Organs,   ]W)'A,  pp.   119  to  124. 
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evidence  that  complications  were  any  more  prevalent  niuler  old 
methods  than  at  the  present  time.  So  far  as  blood  infections  and 
remote  metastases  are  concerned,  there  are  virtually  no  statistics 
given,  while  for  epididymitis,  cystitis,  prostatitis,  spermocystitis, 
etc.,  the  figures  show  every  variation.  In  ^Vossidlow's  monograph 
(1903)  the  conclusions  agree  with  those  of  other  writers;  namely, 
that  acute  posterior  urethritis,  according  to  the  majority,  is  an  all 
but  universal  sequel,  while  other  writers  find  it  much  less  frequent. 
Statistics  of  acute  prostatitis  vary  from  3  to  70  per  cent.;  sperma- 
tocystitis  is  said  by  some  to  be  very  rare,  while  others  make  it 
extremely  common.  There  seem  to  be  no  figures  for  cystitis,  as  it 
is  too  readily  confounded  with  posterior  urethritis  and  prostatitis. 

Uhle  and  McKinney*  cite  the  combined  statistics  of  Rollet, 
Tarnowsky,  Jullien,  and  Finger — 11,972  cases  of  gonorrha^a,  with 
2244  cases  of  epididymitis,  or  18.7  per  cent.  The  authors'  own 
material  represented  16  per  cent.  Neuberger'"'  (juotes  Jordan,  of 
Moscow,  who  compiled  statistics  which  show  that  30  per  cent,  of 
gonorrhoeal  patients  sufl^er  from  epididymitis  in  hospital  practice. 
In  dispensaries  and  private  practice  the  proportion,  according  to 
Jordan,  varies  from  7  to  17.3  per  cent.  The  figures  for  dispensary 
patients  are  11.7,  but  if  the  history  of  the  cases  was  taken  into 
account  the  proportion  increased  to  27. S  per  cent.  The  joint 
testimony  of  several  authors  is  to  the  efi'ect  that  from  SO  to  90  per 
cent,  of  gonorrhoeal  patients  develop  posterior  urethritis.  The 
author  gives  a  series  of  200  cases  treated  in  the  early  period  with 
protargol  injections  followed  by  Janet  irrigations  when  the  subacute 
stage  was  nearly  over,  with  but  six  cases  of  epididymitis,  or  3  per 
cent.  Neisser  does  not  use  irrigations  in  the  acute  period,  relying 
uj)on  injections  of  the  prolonged  type.  His  proportion  of  ej)ididy- 
mitis  was  9  per  cent.  Tauska'"  gives  an  analysis  of  17  statistics, 
making  the  percentage  vary  from  3.2  to  29.2  per  cent.,  the  average 
being  15  per  cent.  His  material  was  ()74  cases  of  gonorrlura,  75, 
or  11.1  percent.,  having  epididymitis  on  admission,  while  18  oases 
gave  a  history  of  the  complication.  The  total  of  93  cases  was 
13.8  per  cent. 

Lewin  and  Bohn"  present  a  series  of  personal  statistics  on  acute 
spermatocystitis;  the  article  also  gives  incidentally  the  relative 
frecjuency  and  relations  of  posterior  urethritis,  prostatitis,  epididy- 
mitis, and  spermatocystitis.  The  authors  have  carefully  studied 
1000  cases  of  gonorrhoea  from  this  point  of  view.  Their  figures 
appear  to  show  that  if  posterior  urethritis  can  be  prevented  these 

'  The  Study  of  Twb  Hundred  and  Sixty-four  Cases  of  Gonorrhceal  Epididymitis,  New 
York  Medical  Journal,  1907. 

'  The  Prevention  of  Epididymitis  and  tiie  Metliod  of  Treatment  of  Gonorrliuni  in  the 
Acute  and  Subacute  Stages,  Dermatol.  Zeitsdirift,  1907,  xiv,   14. 

10  Patiiology  and  Statistics  of   Epididymitis,  Arcli.  f.  Dermatol,  u.  Syph-,  1908,  89,  255. 

»i  Zeitschrift  f.  Urologie,  1909,  iii,  1.  .,..,:,, 
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complications  hardly  occur;  also  that  early  recognition  and  prompt 
treatment  of  spermatocystitis  should  often  prevent  epididymitis.  Of 
the  1000  cases,  629  had  posterior  urethritis,  that  is,  63  per  cent.,  and 
of  this  number  the  prostate  alone  was  inflamed  in  385  (61  per  cent.) ; 
the  seminal  vesicles  (one  or  both)  in  38  (6  per  cent.),  and  the  pros- 
tate and  vesicles  together  in  180  (29  per  cent.).  Added  together,  this 
makes  565  cases  of  prostatitis  (about  90  per  cent.)  and  218  cases 
of  spermatocystitis  (nearly  35  per  cent.).  Of  the  218  cases  of 
spermatocystitis,  139  were  bilateral,  79  unilateral,  47  on  the  left  and 
32  on  the  right  side.  In  the  1000  cases  of  gonorrhoea  were  124 
recent  cases  of  epididymitis  (12.4  per  cent.).  With  this  number 
were  107  cases  of  prostatitis,  42  isolated  and  65  associated  with 
spermatocystitis.  There  were  76  cases  of  spermatocystitis,  65 
associated  with  prostatitis,  and  11  isolated.  While  the  authors  are 
not  entirely  clear  on  the  matter,  they  give  the  impression  that  sper- 
matocystitis is  responsible  for  many  cases  of  subsequent  epididy- 
mitis. Under  the  head  of  treatment,  as  already  said,  they  agree 
that  early  recognition  and  treatment  of  it  will  prevent  epididymitis. 
Of  the  218  cases  of  spermatocystitis,  156  were  of  the  simple 
superficial  or  catarrhal  type,  50  were  examples  of  chronic  inflamma- 
tion with  obliteration  fibrosis,  and  9  were  instances  of  empyema. 
Three  cases  were  not  accounted  for.  Of  the  371  cases  of  anterior 
urethritis  alone,  there  were  but  4  with  complications,  all  cases  of 
prostatitis.  In  this  article  there  are  two  significant  statements: 
(1)  That  if  posterior  urethritis  can  be  prevented,  complications 
hardly  occur;  and  (2)  that  early  recognition  and  treatment  of 
spermatocystitis  will  prevent  epididymitis.  These  are  in  accord 
with  and  strengthen  my  first  proposition. 

4.  Coming  now  to  the  question  of  treatment,  it  is  interesting  to 
note  that  the  effort  of  most  teachers  is  to  simplify  it,  employing 
fewer  remedies  and  a  more  expert  procedure.  The  methods  of 
thirty  years  ago  show  an  uncertainty  and  complexity  that  docs  not 
exist  today.  Not  only  is  therapeutics  more  effective,  but  pathology 
has  been  very  much  simplified.  Since  Neisser's  discovery  of  the 
gonococcus  we  have  had  a  definite  means  of  diagnosis,  and  also  a 
definite  means  of  prognosis  of  the  acute  stage.  Yet,  as  already 
said,  no  matter  what  be  the  form  of  treatment,  the  average  duration 
of  the  acute  stage  of  the  disease  remains  from  four  to  six  weeks. 
Notwithstanding  our  better  understanding  of  the  pathology  of  the 
urethra  and  of  the  cause  of  the  disease,  nature  still  takes  her  own 
time  to  remedy  the  results  of  infection,  and  to  restore  to  a  normal 
condition,  or  as  near  normal  as  j>ossii)le,  the  mucous  membrane, 
which  has  been  devastated.  Whether  the  treatment  has  been 
expectant,  or  by  irrigation,  or  by  hand-injection,  or  by  the  combina- 
tion of  the  exjiectant  and  any  other  incthml,  it  seems  to  take  just 
about  so  long  for  a  new  nuicous  nuMnbrane  to  be  formed.  The 
inference  is  that  our  methods  should  i)e  unirritating,  and  adapted  to 
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the  indications  as  the  latter  arise.  In  1876  Mr.  J.  L.  Mihon,  of 
London,  compiled  a  list  of  63  medicaments  used  for  urethral  injec- 
tion, for  some  of  which  extraordinary  virtues  were  claimed;  such,  for 
instance,  as  the  cure  of  recent  infections  in  from  one  to  four  days, 
with  only  two  failures  in  64  cases!  But  on  the  modern  definiteness 
and  simpler  therapeutics  Watson  and  Cunningham  may  be  quoted. 
They  say:  "\Ye  do  not  propose  to  let  ourselves  stray  from  the  narrow 
limits  defined  by  the  efficacious  remedies  wliich  have  earned  a  right 
to  be  seriously  accepted  as  having  an  established  value.  Those 
which  are  worthy  to  be  thus  classed  are  tiie  following:  the  silver 
preparations,  protargol,  argyrol,  and  nitrate  of  silver;  permanganate 
of  potash,  and  the  astringent  remedies,  zinc  and  lead.  The  first 
three  and  permanganate  of  potash  aim  at  the  destruction  of  the 
gonococcus,  or  at  inhibiting  its  activity  to  the  degree  that  the  ure- 
thral membrane  shall  have  the  power  to  repair  sufficiently  to  repel 
its  further  attacks.  The  nitrate  is  of  special  value  in  the  more 
chronic  stage  of  the  disease." 

Notwithstanding  the  modern  attempt  at  simplification,  there  is 
diversity  of  opinion  as  to  method.  In  illustration  I  may  make  the 
following  citations:  Keyes  and  Keyes,  Jr.,'^  say  positively  that  in 
the  previous  edition  Keyes,  Sr.,  has  not  advocated  irrigation,  but 
that  Dr.  (lietwood's  m'xlification  of  Janet's  method  has  given 
results  never  before  obtained  in  thirty-five  years  of  practice.  The 
results  are  so  much  better  that  he  recognizes  their  obvious 
superiority,  giving  Dr.  Chetwood  the  whole  credit. 

R.  W.  Taylor^^  recommends  zinc  injections  almost  at  the  onset. 
Only  in  the  declining  stage  does  he  recommend  irrigation.  In  the 
very  acute  early  stage,  when  the  rjuestion  of  local  treatment  is  a 
delicate  one,  he  mentions  weak  permanganate  and  protargol  as 
antiseptics,  stating  that  they  benefit  but  do  not  cure.  lie  seems  to 
imply  that  they  may  prevent  posterior  urethritis,  but  astringents  and 
capsules  are  his  main  remedy.  Under  the  paragraph  entitled 
"Fads  in  the  Treatment  of  (lonorrhnea"  he  scores  the  heroic  use 
of  antiseptics  and  ridicules  the  claims  of  rapid  cure.  There  may 
be  an  apparent  rapid  improvement,  but  the  (Hscharge  is  not  arrested 
and  the  mucosa  become  succulent,  so  much  so  that  urination  is 
hindered  and  bladder  irritation  develops.  Patients  seldom  try  this 
treatment  a  second  time.  He  appears  to  discredit  the  apparent 
cures  by  Janet's  method. 

MarshalP^  advocates  protargol  followed  by  astringent  injections 
as  preferable  to  irrigations,  which  are  irksome.  He  gives  no  local 
treatment  if  the  parts  are  oedematous.  The  treatment  of  chronic 
urethritis  is  overdone,  chiefly  because  of  the  introduction  of  the 

"  Surgical  Diseases  of  the  Genito-uriiiary  Organs,  1903. 
"  Genito-urinary  and  Veneral  Diseases. 
•*  .Syphilis  and  Gonorrhoea,  1904. 
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urethroscope.  Patients  expect  this  to  be  used  in  all  cases,  and  it  is 
often  meddlesome.  Instrumentation  should  be  avoided  except  in 
very  chronic  cases. 

Hyde  and  Montgomery  (1900),  unlike  most  writers,  have  a  para- 
graph on  prognosis.  They  regard  local  treatment  as  particularly 
suitable  for  the  stage  of  decline.  Pus  is  a  contraindication.  A 
theory  that  gonococci  are  to  be  killed  is  responsible  for  much 
permanent  damage.  Weak  astringents,  if  any,  should  be  used.  It 
is  best  to  reserve  injections  for  a  patient  who  has  had  complications, 
epididymitis,  cystitis,  etc. 

Fuller*^  speaks  well  of  the  newer  silver  preparations;  if  used  very 
early  in  the  disease  they  may  prove  of  much  value.  Argonin,  as 
introduced  by  Jadassohn  in  1895,  he  has  used  considerably. 
Protargol  came  out  later.  It  gave  good  residts  in  private  practice 
where  cases  are  seen  early.  Janet's  method  is  given  exhaustively, 
but  the  author  believes  it  causes  spermatocystitis,  and  hesitates  to 
recommend  it.  He  evidently  prefers  injections  of  the  mild  anti- 
septics when  the  case  can  be  controlled.  Astringents  are  never  to 
be  used  until  the  declining  stage,  and  then  not  over  twice  daily. 

Morton^"  forbids  the  use  of  the  astringents  before  the  declining 
stage,  Janet's  method  will  check  the  purulent  discharge  in  eight 
days  in  most  cases,  but  spontaneous  relapses  occur  even  in  the 
midst  of  treatment,  and  they  are  often  repeated  several  times.  A 
thin  discharge  for  weeks  may  persist,  so  that  ultimate  recovery  is 
not  hastened.  This  method  appears  to  prevent  posterior  pros- 
tatitis. It  must  be  begun  early  to  be  effective.  The  expense, 
trouble,  and  inconvenience  are  against  it,  and  the  author  does  not 
appear  to  advocate  Janet's  method  as  a  routine  procedure;  he 
probably  prefers  for  this  purpose  the  use  of  silver  solutions  as  anti- 
septics. Treatment  with  protargol,  0.25  to  1  per  cent.,  causes  im- 
provement in  a  few  days;  the  acute  symptoms  subside  directly. 
The  protargol  is  now  given  in  greater  concentration,  and  after  a 
few  more  days  the  discharge  ceases;  but  if  the  protargol  is  stopped 
a  relapse  occurs.  The  percentage  recovering  in  two  or  three  weeks 
is  small;  in  most  cases  five  or  six  weeks  are  required. 

Lydston,'^in  assailing  specific  and  rapid  cures  for  gonorrha>a,  says 
that  Janet's  method  should  not  be  placed  arbitrarily  in  this  class. 
In  practice  it  is  very  rare  for  a  case  to  be  treated  rationally,  because 
both  patient  and  physician  underrate  the  possibilities  of  the  disease. 
Personal  experience  of  cases  is  too  often  l)ased  upon  simple,  mild 
cases.  Local  injection  is  the  most  availal)lc  treatment;  irrigation 
requires  time  and  money  at  best.  Proper  injections  prevent  stric- 
tures and  complications.  There  is  still  a  popular  prejudice  against 
injections;  patients  are  wont  to  blame  them  for  com})lications,  and 

i'  Diseases  of  the  (Jeiiito-uriiuiiy  Sy-iteni,   191H). 

'"  Genilo-uriiiary  0iseiu>»es,   1902. 

'^  Surgical  Diseases  of  the  C5enito-uriiiary  Tract,  19(14. 
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some  practitioners,  by  censuring  the  injection  treatment,  conspire 
with  the  prejudice.  Lydston  beheves  in  the  modern  organic  sohi- 
tions  of  silver  for  their  bactericidal  action,  preferring  them  to  astrin- 
gents, which  may  impair  the  defensive  activity  of  the  tissues. 
However,  he  combines  ordinary  antiseptics  and  astringents. 

Baumann  has  a  good  chapter  on  prognosis.  This  in  pure 
gonorrhceal  affections  is  favorable.  In  subacute  and  chronic  forms 
it  is  conditional  on  several  factors — duration,  complications,  treat- 
ment. No  method  of  treatment  is  free  from  relapses.  Complica- 
tions are  more  frequent  with  chronic  gonorrhoea.  The  author 
believes  nitrate  of  silver  to  be  the  best  local  remedy.  Germicides 
and  antiseptics  always  irritate;  the  more  antiseptic  the  more  irri- 
tant. For  irrigation  he  uses  permanganate  of  potash,  1  to  2000  to 
1  to  20,000,  and  this  treatment  is  not  contra-indicated  even  in  the 
early  stages — in  fact,  he  finds  it  the  most  beneficial  at  this  time. 
He  also  irrigates  with  nitrate  of  silver  and  zinc  sulphate  in  weak 
concentration. 

Greene  and  Brooks  regard  posterior  urethritis  as  universally 
present.  They  use  no  local  measures  until  the  mucopurulent 
stage  is  reached.  They  object  to  astringents  on  theoretical  grounds. 
Mild  antiseptics  will  not  injure  outright,  but  are  not  recommended. 
Directions  however,  are  given  for  those  who  wish  to  employ  them. 
Then  begins  the  treatment  recommended  l)y  the  authors;  it  is  made 
to  the  posterior  as  well  as  to  the  anterior  urethra,  and  irrigation 
with  silver  nitrate  follows. 

Von  Zeissl,'*  like  Finger,  quotes  Ricord's  aphorism:  "We  know 
when  the  gonorrlnra  begins;  we  know  nothing  as  to  when  it  will 
end."  INIany  factors  affect  the  prognosis  in  individual  cases.  Astley 
Cooper's  dictum  is  fully  borne  out  today:  "In  many  cases,  despite 
all  remedies,  the  malady  lasts  so  long  that  it  is  a  reproach  to  our  art." 
Under  "treatment"  he  speaks  of  the  difficulty  of  controlling  private 
])atients,  pointing  out  that  they  are  exposed  to  many  prejudicial 
circumstances  to  which  a  hospital  patient  is  not.  Zeissl  laments  that 
the  discovery  of  the  gonococcus  has  not  helped  us  in  the  treatment. 
Modern  antiseptics,  he  says,  give  him  no  better  results  than  do  the 
older  remedies.  However,  lie  washes  out  the  anterior  urethra  with 
a  soft  catheter  and  a  permanganate  solution.  He  does  this  from 
the  start,  unless  (edema  and  lym})hangitis  are  present.  Protargol 
may  be  substituted  for  the  permanganate.  He  also  recommends 
Janet's  method  as  a  later  resource.  He  also  uses  ordinary  injec- 
tions at  short  intervals. 

Finger  seems  to  be  decidedly  pessimistic,  and  apparently  does 
not  believe  that  our  methods  show  any  superiority  over  former  ones. 
On  the  other  hand,  he  does  not  assert  the  contrary.  He  goes  very 
thoroughly  into  the  history  of  the  treatment,  and  finds  that  many  of 

w  Frisch  and   Zuckerkandl'.s  Handb.  der  I'rologie,  1900,  111. 
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our  modern  resources  are  not  really  new.  He  finds  syringes  two 
hundred  years  ago  differing  in  no  wise  from  those  of  today.  He  also 
describes  the  great  activity  of  the  specialists  of  a  generation  ago  in 
regard  to  the  problem  of  treatment.  He  believes  in  weak  protargol 
injections  from  the  onset,  unless  o-dematous  swelling,  bloody  pus, 
and  phymosis  or  paraphymosis  are  present.  But  as  to  the  uncertain 
cure  and  its  complications  he  seems  to  believe  that  the  disease  is 
the  same  old  unknown  quantity  it  was  at  the  dawn  of  scientific 
medicine. 

Wassidlow  wTites  in  a  less  pessimistic  vein  than  Finger,  but  no- 
where does  he  state  or  imply  that  our  knowledge  has  progressed  in 
recent  years.  Neither  is  the  contrary  statement  made  or  implied. 
In  a  new  edition  of  his  book,  Casper  seems  to  be  as  pessimistic 
as  Finger.  Under  "prognosis"  he  states  that  it  is  doubtful  if  the 
majority  of  cases  do  not  become  chronic;  while  in  the  chronic  stage 
excesses  of  any  kind  may  set  up  acute  exacerbations,  with  all  the 
attending  dangers  of  complications. 

Quite  a  number  of  writers,  however,  record  their  belief  that  we 
get  better  results  than  formerly.  Janet,  in  his  latest  article  (1907), 
appears  to  take  a  somewhat  similar  view.  On  the  other  hand,  all 
of  these  continental  experts  who  have  been  authorities  for  many 
years,  dating  back  to  pre-irrigation  days,  do  not  commit  themselves. 

In  a  very  interesting  article,  Streitt'^*  shows  that  irrigation  is  by 
no  means  a  new  resource.  IMorgan,  of  Dublin,  employed  it  in 
1869;  Durham  (Guy's  Hospital)  in  1870;  Windsor,  of  Manchester, 
England,  in  1871,  using  permanganate  1  to  1000;  Reginald  Harrison 
in  1880;  Holbrook  Curtis  in  1883;  Halstead  and  Van  der  Poel  in  1886; 
Brewer  in  1887,  and  Reverdin  in  1892;  all  of  them  preceding  Janet; 
and  even  earlier  than  they  was  Serra,  who  used  irrigation  of  plain 
water  in  1831.  All  of  these  pioneers  irrigated  the  penile  urethra 
alone.  Another  series  of  men  irrigated  the  bladder  and  incidentally 
the  posterior  urethra:  Cloquer  (date  not  given),  Diday  in  1839, 
Reliquei  in  1871,  Bertholle  in  1877,  and  others.  Janet,  however, 
originated  modern  urethrovesical  irrigation,  and  also  the  theory 
tliat  it  cured  by  producing  serous  reaction  and  preventing  the  deep 
proliferation  of  gonococci.  The  author  regards  Janet's  method 
as  a  logical  development  of  bacteriology  and  antisepsis. 

Janet's  technique  has  been  modihed  in  various  ways,  and  a  great 
number  of  substances  have  been  substituted  for  permanganate. 
In  France  nearly  all  surgeons  and  specialists  use  the  irrigation  in 
.some  form.  They  wait  for  the  subsidence  of  the  inliiunmatory 
phenomena.  Irrigation  has  some  enemies  who  do  not  believe  in 
exposing  the  bladder  to  possible  infection,  and  who  rely  upon  in- 
jections and  balsamics. 

Streitt'  says  nothing  wliatever  as  to  the  superiority  of  modern 

"  old  and  New  Treatment  of  Iretliritis,  Tlifse  de  Paris,  1908. 
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measures.  A  century  ago,  or  thereabouts,  balsamics  had  superseded 
local  treatment.  The  latter  returned  into  voeue,  but  not  until  the 
discovery  of  the  gonococcus  and  antisepsis  did  it  receive  its  modern 
endorsement.  Streili'  claims  that  the  modern  treatment  of  urethritis, 
including  la\age,  instillation,  use  of  the  endoscope,  ointments, 
sounds,  massage,  etc.,  is  entirely  surgical  in  its  tendency. 

My  own  recollection  of  what  may  he  termed  the  era  of  irrigations 
in  its  different  stages  is  still  vivid.  There  was  also  an  era  of  nozzles 
for  insertion  into  the  meatus  urinarius.  Many  were  the  zealous 
experimenters.  Everybody  devised  or  modified  a  nozzle;  and 
every  nozzle  was  provided  with  both  an  inlet  and  an  outlet  tube,  in 
order  to  regulate  within  the  urethra  the  exact  pressure  of  the  irri- 
gating  fluid.  We  also  "felt  our  wav"  with  the  strength  of  the 
germicide,  in  order  to  obtain  an  unirritating  and  yet  efficient  solu- 
tion. At  that  epoch  the  bichloride  of  mercury  was  an  efficient 
germicide  when  applied  in  proper  solution  to  external  wounds; 
would  it  not  be  equally  efficient  in  gonorrhoeal  infection?  Acting 
on  this  theory,  I  made  an  experiment  at  the  City  Hospital.  I  irri- 
gated a  considerable  number  of  cases  with  bichloride  of  mercury, 
the  solutions  beginning  with  a  strength  of  1  to  6000.  Any  one  who 
knows  the  irritating  effect  of  that  solution  can  imagine  the  warmth 
of  the  reception  I  received  from  the  patients  when  I  made  my  next 
visit  to  the  hospital.  The  same  experimentation  was  taking  place 
at  the  Vanderbilt  clinic  and  at  the  Outdoor  Department  of  Roose- 
velt Hospital.  The  result  of  our  combined  experience  and  of  our 
patients'  tribulations  was  to  reduce  the  solution  to  its  proper  strength, 
1  to  20,000  or  1  to  30,000.  Other  substances,  such  as  boric  acid, 
hydrastis,  methylene  blue,  and  permanganate  of  potassium  were 
also  experimented  with. 

The  house  surgeons  to  a  man  were  enthusiastic  over  the  irriga- 
tion treatment,  and  were  eager  to  employ  it  in  each  and  every  case. 
When  they  asked  me  what  antiseptics  they  should  use,  I  said, 
"Whichever  you  please."  And  now  happened  a  curious  thing,  to 
wit,  that  their  choice  seemed  to  be  determined  in  every  case  by 
the  complexions  of  the  house  surgeons.  I  will  not  say  post,  ergo 
propter,  but,  as  a  matter  of  fact,  all  the  blond  men  chose  to  experi- 
ment with  plain  white  solutions  or  with  methylene  blue,  while  the 
brunette  men  invariably  treated  their  suffering  patients  with  the  red 
permanganate  of  potassium.  I  leave  the  explanation  of  this  to  the 
metaphysicians. 

My  own  conclusions  in  regard  to  the  irrigation  method  were  that 
it  did  not  readily  control  the  symptoms,  but,  on  the  contrary,  that  it 
was  even  liable  to  aggravate  them.  In  many  cases  of  acute  gonor- 
rhfi'a  the  patients  can  hardly  tolerate  their  own  urine  passing  through 
the  urethera;  therefore  the  introduction  from  without  of  a  fluid 
which,  even  with  the  most  watchful  care,  may  overdistend  the  canal, 
is  liable  to  cause  traumatisms  and  aggravate  the  conditions.     Fur- 
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thermore,  as  time  went  on  I  became  convinced  that  these  irrigations 
not  only  did  not  shorten  nor  mitigate  the  attack,  but  that  posterior 
urethritis  was  more  prevalent,  and  that  therefore  inflammation  of  the 
contiguous  structures,  the  prostate,  the  epididymis,  etc.,  was  likelier 
to  occur.  ^Moreover,  the  irrigations  were  inconvenient,  they  were 
sloppy,  and  because  of  the  time  required  were  difficult  to  carry  out. 
Consequently,  for  acute  gonorrhoea  a  change  was  made  from  that 
method  to  the  one  I  now  prefer.  In  chronic  states  irrigations  may 
have  their  place;  but  even  then  only  in  exceptional  cases. 

There  is  a  method  called  by  the  Germans  the  "provocative 
method."  Zieler,^"  chief  of  Xeisser's  clinic  at  Breslau,  who  evi- 
dently represents  the  opinion  of  many  of  his  colleagues,  believes 
that  whatever  cures  gonorrhoea  can  do  so  only  hy  exciting  hyperemia 
and  serous  transudation.  The  "inflammatory  serum,"  as  he  terms 
it,  is  fatal  to  the  deep  proliferation  of  gonococci,  which  tend  to 
return  to  the  surface,  where  also  many  have  been  present  from  the 
beginning.  In  these  more  exposed  situations  they  may  be  destroyed 
by  antiseptics.  The  benefits  of  irrigation  he  attributes  solely  to  the 
hyperemia  set  up  mechanically,  not  at  all  to  the  permanganates. 
Protargol,  argyrol,  etc.,  are  both  In-peremizing  and  antiseptic,  hence 
the  good  results  from  their  use.  The  old-fashioned  astringents  are 
contra-indicated  because  they  antagonize  the  hyperemic  tendency 
and  permit  the  deep  proliferation  of  gonococci. 

German  physicians  use  the  expression  "provocative  treatment" 
for  the  use  of  mechanical  or  chemical  irritants  intended  to  cause 
hyperemia,  transudation,  and  destruction  of  gonococci.  A  writer 
having  termed  Dr.  Carl  Alexander's  (Breslau)  hydrogen  peroxide 
treatment  a  "provocative"  measure,  the  latter  replies,-^  stating  that 
his  (1  per  cent.)  injection  or  irrigation  does  not  belong  under  this 
head.  He  uses  it  to  oxidize  and  destroy  the  gonotoxin.  Further, 
the  liberation  of  gas  in  the  urethra  exerts  a  mechanical  action  on 
foreign  material,  but  not  an  irritating  one.  He  regards  his  pro- 
cedure as  an  addition  to  our  resources;  if  it  fails  now  and  then,  so 
do  all  methods.  My  own  experience  with  hydrogen  peroxide  was 
not  at  all  satisfactory;  though  it  was  not  used  by  irrigation,  which 
I  agree  with  Kreissk''  is  a  step  backward,  and  gives  poor  results, 
tending  to  complications  and  chronicity.  With  the  advent  of  the 
all)uminoid  salts  of  silver,  we  have  had  at  our  disposal  better 
means  of  controlling  the  infection.  Especially  if  used  in  the  early 
stages  of  the  disease,  they  will,  in  a  large  ]in)})ortion  of  the  cases, 
modify  its  progress  and  lessen  the  liability  to  complications.  Their 
use  by  the  hand-injection  method,  followed  by  such  other  means 
as  may  be  indicated  in  the  later  stages  of  the  malady,  will  meet  all 
the  re(juirenuMits.     The  salts  of  silver  are  well  under  control;  they 

»  Miiiich.  med.  Woch.,  1907.  .30.5. 

'1  Zeitschrift  f.  Irologie,  1909,  iii,  1. 
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can  be  used  in  the  most  intolerant  urethra  without  aggravating  the 
patient's  condition,  and  they  can  he  placed  in  the  hands  of  the 
patient  himself.  But  it  must  not  be  overlooked  that  the  latter  must 
also  be  treated.  Doubtless  you  will  think  it  a  mere  truism  to  say 
that  a  patient's  habits,  social  condition,  etc.,  affect  his  vital  processes. 
But  we  must  take  advantage  of  whatever  physiology  can  do  to  limit 
the  supply  of  pabulum  to  the  infection  and  assist  in  strengthening 
the  resistance  of  the  tissue,  and  therefore  it  is  as  important  to  con- 
sider the  patient's  environment  as  to  give  him  local  treatment. 

To  me  a  very  important  fact  is  that  the  human  urethra  is  now 
looked  upon  with  what  might  be  termed  greater  respect.  This  is 
not  merely  a  speculative  statement.  It  has  a  practical  application. 
The  old-time,  coarser  point  of  view,  that  the  urethra  was  a  mere 
"water  pipe,"  and  that  if  an  individual  subjected  himself  to  condi- 
tions which  infected  this  conduit  he  was  the  victim  of  his  own  folly, 
and,  to  use  the  common  phrase,  "it  served  him  right."  This  view 
naturally  tended  to  coarse  and  unsympathetic  treatment.  But  it 
is  now  recognized  that  the  uerthra  is  a  delicate,  highly  endowed 
organ,  susceptible  to  grave  local  damage,  and  that  its  infection  may 
be  propagated  to  distant,  even  to  vital  organs,  and  to  innocent 
persons.  Based  upon  this,  togetiier  with  a  knowledge  of  the  specific 
cause  of  the  disease  our  methods  have  become  more  definite,  and  our 
technique  more  delicate  and  gentle.  Therefore  there  is  ground  for 
the  statement  that  the  average  case  shows  less  tendency  to  become 
chronic;  and  with  our  ability  to  inhibit  the  activity  of  the  infection 
when  the  case  is  .seen  early  there  is  less  likely  to  he  a  posterior 
urethritis  and,  therefore,  less  liability  to  infection  of  the  contiguous 
structures. 

The  subject  is  a  large  one,  and  much  remains  to  be  accomplished, 
yet,  notwithstanding  the  dubious  tone  of  the  literature  which  I  have 
tried  to  review  I  am  satisfied  that  real  progress  has  been  made  in 
the  treatment  of  gonorrhoea. 


HELMINTHIASIS  IN  CHILDREN. 
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.\S81STANT    TO    THE     CHAIR     OF     PEDIATRICS     IN     THE     NEW    TORK     UNIVERSITY    AND    BELLEVUE 
HOSPITAL    MEDICAL    COLLEGE;     ASSISTANT    VISITING    PHYSICIAN    TO    THE    OUT- 
PATIENT   DEPARTMENT    OF    THE    BABIES'    HOSPITAL,    NEW    YORK. 

The  study  which  it  is  the  object  of  this  paper  to  record  was 
undertaken  in  the  effort  to  determine:  (1)  The  frequency  with  which 
children  between  the  ages  of  two  and  twelve  years  harbor  intestinal 
worms;  (2)  the  species  of  parasites  harl)ored  and  the  relative  frecjuency 
of  their  occurrence;  (3)  the  number  of  cases  in  which  the  common 
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intestinal  worms  are  responsible  for  symptoms,  and  the  nature  of 
the  symptoms  produced;  and  (4)  the  occurrence  and  significance 
of  eosinophilia  in  infections  with  intestinal  worms.  These  investi- 
gations were  based  on  the  discovery  of  intestinal  worms,  their  parts, 
or  their  ova  in  the  feces.  Whenever  possible,  the  parasite  was 
obtained  after  treatment,  and  in  positive  cases  the  blood  was  ex- 
amined to  determine  the  percentage  of  hemoglobin  and  the  per- 
centage of  the  eosinophile  cells.  The  technicjue  used  in  making 
the  examinations  will  be  given  in  some  detail  under  the  general 
discussion  of  diagnosis. 

In  this  paper  it  is  only  intended  to  discuss  the  results  of  these 
investigations  and  to  consider  phases  of  the  subject  of  helminthology 
which  have  a  practical  medical  bearing.  No  attempt  has  been 
made  to  review  the  enormous  literature,  but  work  will  only  be  cited 
which  has  a  bearing  on  the  investigations  or  is  not  to  be  found  in  the 
usual  text-books.  The  investigations  were  conducted  upon  310 
children  between  two  and  twelve  years  of  age.  For  purposes  of 
convenience  and  accuracy  the  cases  have  been  divided  into  two 
groups.     The  first  group  comprises  30  cases,  the  second  280. 

The  first  group  of  thirty  examinations  were  made  entirely  on  the 
basis  of  suspicious  symptoms,  and  were  in  no  way  consecutive; 
hence  they  are  of  little  statistical  value.  This  portion  of  the  work 
extended  over  a  period  of  four  months,  and  the  children  examined 
suffered  from  obscure  nervous  or  gastro-intestinal  disorders,  which 
were  not  explained  by  the  history  or  physical  examination.  This 
group  also  includes  4  cases  in  which  the  parasites  had  been  seen 
previous  to  admission. 

As  shown  in  Table  I,  twelve  of  the  children  in  this  group 
harbored  intestinal  worms,  and,  with  the  exception  of  one  case 
(VH),  the  relationship  of  the  symptoms  to  the  presence  of  the 
parasite  is  shown  by  the  influence  of  treatment.  In  the  case  men- 
tioned the  child  disappeared  from  observation  before  treatment 
could  be  instituted,  and  in  consideration  of  the  fact  that  the  parasite 
harbored  rarely  produces  symptoms,  this  case  must  be  considered 
doubtful.  Three  other  cases  (IV,  V,  and  XII)  were  lost  track  of 
after  treatment  was  begun,  but  the  nature  of  the  symptoms  and 
the  improvement  with  treatment  give  sufficient  indication  that  the 
intestinal  worms  were  the  causative  agency.  The  parasites  found 
in  the  12  positive  cases  were  as  follows:  Ascaris  lumbricoides  in 
2  cases,  Trichuris  trichiura  in  2  cases,  and  Oxyuris  vermicularis  in 
the  remaining  8  cases.  The  symptomatology  and  blood  examina- 
tions will  be  dealt  with  under  the  headings  of  the  different  parasites. 

The  second  grouj)  comprises  280  examinations,  which  were  made 
as  nearly  consecutive  as  j)ossible,  on  all  children  within  the  pre- 
scribed age  limits  from  families  whose  members  were  under  treat- 
ment at  the  clinics.  These  investigations  extended  over  a  period 
of  thirteen   months.     From  this  group  of  280  children,  80  (28.57 
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per  cent.)  harbored  intestinal  worms.  Five  of  these  SO  children 
were  infected  with  two  species  of  parasite,  which  gives  a  total  of  85 
infections.  Thirty-one  (11.07  per  cent.)  of  the  children  were 
infected  with  Trichuris  trichiura,  23  (8.21  per  cent.)  harbored 
Oxynris  vermicularis,  20  (7.14  per  cent.)  were  infected  with  Hvmeno- 
lepis  nana,  6  cases  (2.14  percent.)  harbored  Ascaris  lumbricoides, 
and  Tenia  saginata  was  found  in  5  cases  (1.78  per  cent.). 

In  the  double  infections,  Hymenolepis  nana  and  Trichuris 
trichiura  were  present  together  in  2  cases,  Hymenolepis  nana  and 
Oxyuris  vermicularis  in  1  case,  and  Ascaris  lumbricoides  and 
Oxyuris  vermicularis  were  associated  in  2  cases.  Out  of  the  total 
of  85  infections,  Trichuris  trichiura  occurred  in  36.47  per  cent., 
Oxyuris  vermicularis  in  27.05  per  cent.,  Hymenolepis  nana  in  23.52 
per  cent.,  Ascaris  lumbricoides  in  7.05  per  cent.,  and  Tenia 
saginata  in  5. 88  per  cent. 

The  only  recent  statistical  study  of  the  intestinal  worms  of  children 
in  this  country  that  I  have  been  able  to  find  is  that  of  Stiles  and 
Garrison.^  These  investigators  examined  the  feces  of  123  children 
under  fifteen  years  of  age,  and  found  evidence  of  infection  with 
intestinal  worms  in  26  cases  (21.14  per  cent.).  Trichuris  trichiura 
was  present  in  16  cases  (13.01  per  cent.),  Oxyuris  vermicularis  in 
2  cases  (1.63  per  cent.),  Ascaris  lumbricoides  in  1  case  (0.81  per 
cent.),  and  Hymenolepis  nana  in  6  cases  (4.88  per  cent.).  There 
were  no  cases  of  infection  with  Tenia  saginata  in  children. 

The  important  features  of  my  cases  will  be  considered  under  the 
headings  of  the  different  parasites. 

Trichuris  trichiura  (Trichocephalus  dispar,  T.  hominis,  T. 
trichiura,  the  whipworm).  Table  H;  Cases  VH  and  IX,  Table  I. 
In  the  first  group  of  examinations  (Table  I)  there  were  2  instances 
of  infection  with  this  parasite;  in  the  second  group,  31.  In  2  cases 
of  the  second  group  this  parasite  was  found  in  association  with 
Hymenolepis  nana. 

Symptomafolugy.  None  of  the  cases  in  the  second  group  pre- 
sented symptoms  due  to  the  whipworm,  and  1  of  the  2  cases  in  the 
first  group  must  be  excluded,  since  the  relationship  of  the  symptoms 
to  the  presence  of  the  parasite  is  unproved.  There  seems  little  doubt 
that  the  symj)toins  in  the  otlier  case  (IX,  Table  I)  were  due  to  the 
presence  of  the  parasite.  This  patient,  a  boy,  aged  seven  years,  had 
lost  weight  for  nearly  a  year,  and  during  this  time  he  had  become 
pale  and  listless.  A])petite,  sleep,  and  bowel  movements  were 
normal.  There  was  slight  puffiness  of  the  lower  eyelids,  and  the 
blood  showed  a  moderate  grade  of  secondary  anemia  with  the 
presence  of  nucleated  red  cells  (norm()i)lasts).  The  number  of  red 
cells  was  3,100,000  per  cubic  millimeter,  and  the  hemoglobin  40 
per  cent.     The  urine  was  negative.     The  usual  tonics  (iron,  ar.senic, 

'  Bull.  No.  28,  Hyg.  Lab.  U.  S.  Pul>.  Health  and  Murine  Hosp.  Serv.,  1906. 
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and  cod-liver  oil)  had  been  administered  over  a  period  of  four 
months,  with  little  benefit.  Numerous  ova  of  the  whipworm  were 
discovered  in  the  feces,  and  the  patient  was  treated  on  the  basis  of 
this  finding.  Twice  a  week  for  three  weeks  thymol  (12  grains) 
was  given  in  divided  doses,  and  during  this  time  the  feces  were 
frecjuently  examined  to  determine  the  number  of  ova.  After  the 
first  two  treatments  the  number  of  ova  greatly  diminished,  and 
then  remained  stationary.  Irrigations  of  salt  water,  cjuassia,  and 
garlic  infusions  were  given  with  little  appreciable  eftect.  Benzine 
irrigations  were  given  according  to  the  recommendation  of  Hem- 
meter,"  with  the  result  that  the  feces  became  free  from  ova.  No 
other  treatment  was  used,  and  no  change  was  made  in  the  mode  of 
life.  The  improvement  was  marked.  At  the  end  of  eight  weeks 
the  patient  had  gained  three  and  a  half  pounds  and  the  hemoglobin 
had  risen  to  65  per  cent.  Owing  to  the  distance  at  which  the 
patient  lived  it  was  impossible  to  examine  the  feces  to  determine 
the  number  of  parasites  expelled.  The  mother,  however,  noted  the 
parasites,  and  specimens  were  brought  for  verification. 

This  case  is  given  in  some  detail,  i)ecause  the  whipworm  is  in  most 
instances  a  harmless  parasite.  In  some  cases,  however,  when 
present  in  large  numbers,  this  parasite  may  give  rise  to  severe 
symptoms,  and  may  even  cause  death.  This  is  not  surprising, 
since  Askanazy^  has  shown  that  the  intestinal  canal  of  this  parasite 
contains  blood  pigment,  and  Guiart  and  Garin*  found  that  the 
stools  of  those  infected  reacted  positively  to  the  \\  eber  test  for  occult 
blood.  Becker^  has  collected  cases  from  the  literature  in  which  the 
whipworm  was  responsible  for  definite  symptoms.  The  symptoms 
were  frequently  intestinal:  diarrhoea,  often  with  bloody  stools, 
vomiting,  abdominal  pain,  etc.  In  other  cases  nervous  symptoms, 
such  as  dizziness  and  severe  headaches,  occurred.  Becker  reported 
a  case  of  secondary  anemia  which  closely  resembles  the  case  cited. 
Theodor''  reported  a  case  of  progressive  pernicious  anemia  in  a 
boy,  aged  eleven  years,  whose  stools  contained  numerous  ova  of  T. 
trichiura.  Somewhat  similar  cases  have  been  reported  by  Ostrovsky^ 
and  by  Sandler.* 

Blood  Examinations.^    The   publisheil   reports   on   this   subject 

-  Diseases  of  the  Intestine,  1902,  p.  582. 
3Deut.  Archiv  f.  klin.  Med.,  1896,  Ivii,  104. 

*  Semaine  m^d.,  x.xix.  No.  3.5. 

'  Deut.  med.  Woch.,  .June  2G,  1902.  p.  648. 

•Archiv  f.  Kinderheilk.,  1900,  xxviii. 

7  Abst.  New  York  Med.  .lour.,  1900,  Ixxii,  826. 

*  Deut.  med.  Woch.,  1905,  xxxi,  95. 

» The  differential  counts  were  made  from  blood  smears  stained  with  Wright's  stain, 
and  500  to  1000  cells  were  counted.  Most  of  the  hemoglobin  estimations  were  made  with 
the  Sahli  hemometer.  The  instrument  used  had  been  st.andardized  by  the  blood  of  normal 
children.  The  average  percentage  of  hemoglobin  in  children  between  two  and  si.x  years  was 
70  to  80  per  cent;  in  children  six  to  twelve  years  of  age,  75  to  85  per  cent.  A  few  of  the 
hemoglobin  estimations  were  made  with  the  Talquist  scale,  which  I  have  found  to  give 
readings  approximately  the  same  as  the  Sahli  instrument.  When  counts  of  the  blood  cells 
were  made,  the  Thoma-Zeiss  ap  aratus  was  used. 
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indicate  that  the  whipworm  rarely  produces  an  increase  in  the  per- 
centage of  the  eosinophile  cells.  In  the  case  reported  by  Becker 
the  eosinophile  cells  were  2  per  cent.  French  and  Boycott^" 
made  differential  blood  counts  on  26  patients  who  harbored  this 
parasite,  and  found  that  the  eosinophile  cells  were  not  increased. 
One  case  showed  5.5  per  cent,  of  eosinophile  cells,  but  even  though 
5  per  cent,  is  taken  as  an  arbitrary  standard,  this  single  observation 
is  of  little  importance.  Brown"  mentions  that  in  no  less  than  10  or 
12  cases  in  which  Trichocephalus  hominis  appeared  alone,  the  per- 
centage of  eosinophile  cells  rarely  fell  below  5.  No  cases  are 
cited,  nor  are  the  exact  percentages  of  the  eosinophile  cells  given. 
Naegeli^^  has  found  eosinophilia  in  whipworm  infections.  ^Nlanson'^ 
says  that  in  some  few  cases  eosinophilia  was  found  in  persons 
infected  with  this  parasite,  but  that  this  does  not  appear  to  be  the 
rule.  I  have  made  differential  counts  in  18  cases  of  single  infection 
with  the  whipworm,  and  in  only  1  case  was  the  percentage  of 
eosinophile  cells  above  5  (XXVII,  Table  II).  In  this  case  the 
eosinophile  cells  were  6.4  per  cent.  Two  other  children  from  the 
same  family  harbored  the  threadworm,  and  it  is  quite  possible  that 
the  patient  in  question  was  infected  with  threadworms,  which  were 
not  detected  in  the  routine  examination. 

Treatment.  It  is  fortunate  that  this  parasite  so  rarely  causes 
symptoms,  for  the  treatment  is  notoriously  unsatisfactory.  Stiles'* 
cites  an  instance  in  which  300  parasites  were  expelled  ])y  thymol.  In 
experimental  infections  in  dogs  Stiles  and  Pfender  found  thymol 
of  little  value.  In  the  single  case  in  which  treatment  was  given  by 
me,  the  number  of  parasites  seemed  to  decrease  under  treatment 
with  thymol,  judging  by  the  number  of  ova  found  in  the  stools,  and 
the  ova  finally  disappeared  with  the  use  of  benzine  irrigations. 

OxYURis  VERMicULARis  (the  threadworm,  pinworm,  or  seatworm). 
Table  III;  Cases  III,  IV,  V,  VI,  VIII,  X,  XI,  and  XII,  Table  I. 
In  the  consecutive  examinations  there  w'ere  23  cases  of  infection 
with  this  parasite,  but  I  am  of  the  opinion  that  more  children 
harl)or  this  worm  than  is  indicated  by  these  figures.  It  is  well 
known  that  the  ova  of  this  parasite  are  not  frequently  found  in  the 
feces,  but  that  the  female  worms  are  more  often  present.  It  is  pos- 
sible that  when  only  a  comparatively  small  number  of  worms  are 
harbored  tliey  may  be  passed  intermittently,  and  in  consequence 
not  be  found  in  a  single  examination.  Moreover,  the  small  speci- 
mens of  feces  obtainable  for  these  examinations  may  not  have  con- 
tained the  worms,  even  tiiough  they  were  being  passed  at  the  time. 
Although    in    most    instances   a    calomel    purge   was   given    before 

'»  Jour.  n.VK..  190r>,  V,  274. 

"  BoHt.  Mod.  and  Sufk.  Jour.,  rxlviii,  583. 

"  Blutkraiikheiton  ii.  Hlu1dinKiio.stirk,  von  Voit.  I.ripziK.  IIKIS. 

'■'System  of  Medicine,  .Mlnill  andKoileston.  1907.  vol.  ii,  part  ii,  p.  908. 

'*  Modern  Medicine,  Osier  and  .McCrJie,  IW",  i,  604. 
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obtaining  the  specimens  of  feces,  three  of  the  charted  cases  show  how 
easily  these  worms  may  be  overlooked.  In  Case  IV,  Table  III, 
the  presence  of  this  worm  was  not  suspected,  but  two  pregnant 
female  oxyurides  were  found  in  the  feces  after  treatment  for  H. 
nana.  Similarly,  in  Cases  \  and  XVI,  threadworms  were  dis- 
covered in  the  feces  after  the  administration  of  santonin  in  the 
treatment  for  ascaris.  The  autopsy  records  of  StilP^  are  interesting, 
as  showing  the  frequency  of  this  worm.  Out  of  200  consecutive 
autopsies  performed  at  the  Great  Ormond  Street  Hospital,  in  Lon- 
don, Still  found  the  threadworm  in  32  of  100  children  between  two 
and  ten  years  of  age. 

Symptomatologi/.  In  0  cases  from  the  second  group  of  exami- 
nations the  threadworm  was  ])resent  without  giving  rise  to  symp- 
toms (I,  IV,  V,  VII,  XV,  and  XVI,  Table  III ).  In  one  of  these  cases 
(XV)  the  child  had  previously  suffered  from  symptoms,  but  none 
were  present  at  the  time  of  examination.  The  irritative  symptoms 
produced  by  the  nocturnal  wanderings  of  these  worms  usually  leads 
to  their  detection,  but  when  local  symptoms  (rectal  irritation, 
genital  pruritus,  etc.)  are  absent,  the  infection  may  not  be  suspected. 
in  4  cases  from  the  first  group  of  examinations,  and  in  5  of  17 
children  from  the  second  group,  who  suffered  from  symptoms,  the 
mother  was  not  aware  of  the  infection. 

The  most  frequent  symptoms  referal)le  to  the  threadworm  are  those 
of  irritative  nature  due  to  the  migration  of  the  pregnant  female 
worms.  In  this  class  is  the  genital  pruritis  and  the  rectal  irritation. 
The  vulvitis  and  masturbation  in  Case  V,  Table  I,  were  probably 
of  this  origin,  and  both  of  these  symptoms  disappeared  after  appro- 
priate treatment.  Loss  of  weight,  anemia,  and  headache  are  not 
infrequent  symptoms,  and  may  form  the  complaint  for  which  the 
child  is  brought  to  the  physician.  This  fact  has  been  pointed  out 
by  Still.'"  The  reflex  nervous  disturbances  produced  by  this  para- 
site are  of  importance.  Restlessness  at  night,  grinding  of  the  teeth, 
night  cries,  and  general  irritability  are  particularly  frequent.  Cases 
ire  reported  in  which  the  threadworm  may  be  responsible  for  con- 
vulsions or  choreiform  movements.  Ilolt'^  cites  a  case  in  which 
threadworms  were  the  probalile  cause  of  chorea.  Gastro-intestinal 
symptoms  are  rather  common.  Still'*  has  called  particular  atten- 
tion to  pain  in  the  lower  part  of  the  abdomen  and  right  iliac 
fossa  as  a  symptom  in  Oxyuris  infections.  Sometimes  the  pains 
are  referred  to  the  umbilical  region.  Ashhurst'*  has  recently 
reported  a  case  in  which,  on  operation  for  appendicitis,  the  appendix 
was  found  to  contain  numerous  oxyurides.     Culhane"''  has  reported 

15  Brit.  Med.  Jour.,  1899.  i.  898. 

10  Common  Disorders  of  Childhood,  1909. 

'7  Diseases  of  Infancy  and  Childhood,  1909. 

IS  Common  Disorders  of  Childhood,  1909. 

19  Amer.  Jour.  Med.  Sci.,  October,  1909.  p.  583. 

=ojour.  .\mer.  Med.  .■Vssoc,  1910,  liv,  48. 
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a  similar  case,  and  considers  that  the  oxynrides  were  the  cause  of 
the  appendicitis.  iStill"^  noted  thickening  and  swelling  of  the 
appendix  in  some  of  his  autopsies. 

Pains  in  the  lower  part  of  the  abdomen  or  right  iliac  fossa 
were  present  in  4  of  my  cases.  The  pains  caused  considerable 
annoyance,  and  in  1  case  were  of  moderate  severity.  In  these  cases 
the  temperature  was  normal  and  tenderness  on  palpation  or  muscle 
spasm  were  never  elicited.  The  appetite  was  poor  in  11  cases, 
capricious  in  5,  excessive  in  2,  and  normal  in  7  cases.  In  1  case 
flatulency  and  nausea  were  complained  of;  in  another,  nausea  alone. 
Diarrhoea,  with  blood  and  mucus  in  the  stools,  may  be  produced  by 
this  parasite.  Diarrhoea  was  not  a  symptom  in  any  of  my  cases, 
but  constipation  was  frequent. 

Blood  Examinations.  Differential  blood  counts  were  made  on 
22  patients  who  suffered  from  symptoms  due  to  Oxyuris  vermicu- 
laris,  and  in  17  the  eosinophile  cells  were  above  5  per  cent.  The 
percentage  of  the  esoinophile  cells  varied  greatly,  and  was  between 
6  and  10  per  cent,  in  12  cases,  between  10  and  20  per  cent,  in  4 
cases,  and  above  20  per  cent,  in  1  case.  The  eosinophile  cells  were 
not  increased  in  5  of  the  cases  showing  symptoms.  Three  of  these 
cases  (III,  VI,  and  IX,  Table  III),  from  the  second  group  of  exami- 
nations, gave  a  history  of  infection  with  the  threadworm  for  one, 
three,  and  two  years,  respectively,  and  the  hemoglobin  percentage 
in  all  3  was  low.  Case  IX  showed  a  moderate  grade  of  secondary 
anemia,  with  a  red  cell  count  of  3,600,000,  a  leukocyte  count  of 
5000,  and  a  hemoglobin  percentage  of  40.  In  Case  III  the 
hemoglobin  was  65  per  cent.,  in  Case  VI  it  was  55  per  cent.  In  the 
two  cases  from  the  first  group  of  examinations  {X  and  VI,  Table  I) 
it  was  impossible  to  determine  the  duration  of  infection.  In  both 
cases  the  hemoglobin  percentage  was  low.  One  patient,  however 
(XXIII,  Ta})le  III),  gave  a  history  of  an  infection  of  three  years' 
duration,  and  the  eosinophile  cells  were  6  per  cent.  Differential 
blood  counts  were  made  on  3  patients  who  did  not  suffer  from 
symptoms,  none  of  which  showed  an  increased  percentage  of  eosino- 
j)hile  cells. 

Case  \'III,  Tabic  I,  is  of  particular  interest,  since  this  child  was 
seen  at  the  hcigiit  of  the  infection,  and  the  percentage  of  the  eosino- 
phile cells  was  followed  during  treatment.  This  patient  suffered 
from  rather  pronounced  symptoms,  and  at  the  time  of  admission 
the  eosin()j)hilc  cells  were  33  per  cent.,  the  red  blood  cells  4,100.000 
per  cul)ic  millimeter,  the  leukocytes  1(),000  per  cubic  millinieter, 
and  the  hemoglobin  70  per  cent.  After  treatment  for  five  days  the 
.symptoms  were  much  less  severe,  and  the  eosino])hile  cells  were  13 
per  cent.  Two  weeks  later  the  j)a(icnt  was  free  from  symptoms, 
and  at  this  time  the  eosinophile  cells  h;id  fallen  [o  3  per  cent. 

SI  Hni     M..I    .luui.,  1899,  i,  S98. 
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In  Boycott's"  cases  the  eosinophile  cells  were  above  o  per  cent. 
in  8  out  of  18  cases  of  threadworm  infection  in  children.  In  the 
remaining  10  cases  the  eosinophile  cells  were  not  increased.  No 
mention  is  made  of  the  presence  or  absence  of  symptoms,  but  this 
investigator  suggests  that  the  presence  of  eosinophilia  bears  relation 
to  the  duration  of  infection. 

Treatment.  There  are  several  observations,  not  generally  recog- 
nized, which  have  direct  bearing  on  the  treatment  for  this  parasite. 
An  experiment  of  (irazzi-^  shows  that  the  worms  may  arrive  at 
maturity  in  the  intestines  during  the  last  four  or  five  weeks  following 
a  single  infection.  Since  it  is  probable  that  fresh  parasites  con- 
stantly develop  through  auto-infection,  the  treatment  should  l)e- 
continued  for  six  weeks. 

In  the  autopsies  of  Still'-*  the  worms  were  found  in  the  aj)j)en(lix 
in  25  of  the  38  ca.ses  which  harbored  Oxyuris  vermicularis;  in  0 
cases  the  appendix  seemed  to  be  the  only  habitat. 

The  normal  habitat  of  this  worm  is  the  cecum  or  appendix,  and 
not  the  rectum  and  colon,  as  often  stated.  When  the  females 
become  impregnated  they  migrate  to  the  lower  portions  of  the  large 
intestine  to  discharge  their  ova.  They  often  wander  through  the 
rectum  and  may  pass  out  with  the  feces.  Thus,  the  treatment  should 
be  given  with  two  aims:  first,  to  remove  the  worms  which  have 
migrated  to  the  large  intestine;  and  next,  to  expel  those  in  the 
cecum  or  appendix.  P'or  the  former  purpose  the  usual  irrigations 
of  salt  water,  quassia,  garlic,  etc.,  are  effective.  As  fluid  injected 
per  rectum  may  not  always  reach  the  cecum,  internal  treatment  is 
of  importance.  Santonin  is  probably  the  mo.st  useful  drug  for  this 
purpose,  and  is  best  given  in  doses  of  1  to  3  grains,  with  the  same 
amount  of  calomel,  for  three  successive  evenings.  On  the  first  and 
third  mornings  of  treatment  a  cathartic  should  be  given.  This 
treatment  may  be  repeated  two  or  three  times  during  the  first  three 
weeks. 

During  the  first  two  or  three  weeks  the  irrigations  .should  be  given 
each  evening,  and  from  G  to  20  ounces — depending  on  the  age  of 
the  patient — can  be  given  in  each  injection.  Later,  the  irrigations 
mav  be  o-iven  everv  alternate  evening,  and  finallv  twice  a  week. 
Every  efi'ort  should  be  made  to  prevent  auto-infection,  as  this  is  a 
potent  factor  in  keeping  up  the  disease.  At  night  a  mild  mercurial 
ointment  (10  to  20  per  cent.)  may  be  applied  around  the  rectum. 
The  child  should  be  prevented  from  .scratching  and  from  putting 
his  fingers  into  his  mouth. 

A  review  of  the  tal)ulated  ca.ses  shows  how  unsatisfactory  the  usual 
treatment  may  be.  The  mothers  usually  give  the  irrigations  only 
during  the  period  of  active  symptoms,  or  while  worms  are  pas.sed; 

"  Brit.  Meil.  Jour.,  19f)3,  ii.  12t;7. 

"  Quoted  by  M:ui.«on,  System  of  Medicine,  .Allbutt  and  Rolleston.  1907.  vol.  ii,  part  ii,  p.  891. 

^*  Brit.  Med.  .Ipur.,  1899.  i.  898. 
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often  within  two  to  fonr  months  the  patients  again  show  signs  of 
severe  infection.  Ahhough  this  parasite  rarely,  if  ever,  produces 
dangerous  symptoms,  yet  the  continual  irritation  which  they  set  up 
may  undermine  the  general  health;  this  serves  as  a  sufficient  indi- 
cation for  thorough  treatment. 

Hymexolepis  xaxa  (Tenia  murina,  Tenia  nana,  the  dwarf  tape- 
worm). Table  lY.^'  There  were  20  cases,  of  infection  with  this 
parasite  out  of  the  280  consecutive  examinations.  Nineteen  of  the 
patients  were  born  in  New  York  City;  1  patient  was  liorn  in  Sicily, 
and  came  to  this  country  at  the  age  of  four  years.  This  may  have 
been  an  imported  case,  as  the  dwarf  tapeworm  is  a  comparatively 
common  parasite  in  certain  parts  of  Sicily. 

Previous  to  the  paper  of  Stiles,-"  in  1903,  the  dwarf  tapeworm  was 
not  considered  a  common  American  parasite,  but  since  this  time  a 
number  of  cases  have  been  recognized  in  different  sections  of  the 
country.  In  my  investigations  this  parasite  was  the  third  in  fre- 
quency, and  there  is  every  indication  that  it  is  a  comparatively 
common,  though  perhaps  unrecognized,  parasite  of  children. 

Seventy-nine,  or  74.52  per  cent.,  of  the  cases  collected  by  Ransom" 
in  1904  were  in  children,  and  this  parasite  has  been  generally 
recognized  as  occurring  most  frequently  in  individuals  under  sixteen 
years  of  age. 

Xo  attempt  will  be  made  to  give  a  description  of  the  parasite, 
as  this  has  been  done  in  another  paper.  The  dwarf  tapeworm 
posses.ses  certain  points  of  similarity  to  the  larger  tapeworms,  but 
differs  in  its  minute  size  and  the  great  number  of  the  parasites  usually 
present.  The  average  length  of  the  parasite  ranges  below  20  mm. 
(0.8  inch),  and  the  worm  contains  from  110  to  200  segments. 
The  number  of  parasites  present  in  a  single  patient  varies  from 
a  few  to  thousands.  After  treatment,  50  worms  were  recovered 
from  the  feces  of  one  of  my  cases,  and  60  from  another;  all  of 
the  other  patients  harbored  more  than  100  parasites,  and  one 
jiatient  harbored  many  more  than  2000.  The  number  of  ])nrasites 
could  be  estimated  in  only  11  cases. 

Symptoms.  This  parasite  is  of  unusual  medical  interest,  as  a 
number  of  those  itifected  suffer  from  symptoms  referable  to  its 
j)resence.  In  Ransom's-*  analysis  of  the  cases  reported  up  to  1904 
the  most  fre(|uent  symptoms  were  of  the  nature  of  nervous  or  gastro- 
intestinal disorders.  'I'he  nervous  symptoms  ranged  from  mild 
disturbances,  sucii  as  nervousness,  irritabilitv,  and  restlessness  at 


«  Fourteen  of  thp.se  <!i.se.s  (I,  II.  IM,  1\'.  VI,  VH.  VIIL  XIH.  XIV.  X\I.  XVH,  XVIII, 
XJX,  XX)  have  been  imhlished  in  the  February  number  of  the  .Vri'hives  of  Pedintrios.  In 
this  paper  the  parasite  anil  ova  are  describeil  and  the  recent  hterature  reviewed.  Three 
other  oa-ses  (V,  IX,  and  Xll)  will  be  reporte<l  in  tlie  .lour,  .\nier.  Med.  .\.<.««)r.,  .\pril,  19U). 

'•  New  York  Med.  .lour,  100:<.  Ixxviii,  S77. 

-'  Hull.  IS.  H.VK.  Lab.  I'.  S.  Pub.  Health  and  Mar.  Hosp.  Serv.,  19()4. 

:•  Ibi.l. 
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night,  to  severer  manifestations,  such  as  choreiform  movements 
and  definite  convulsive  seizures. 

Among  the  symptoms  referable  to  the  gastro-intestinal  tract,  pain 
or  paresthesia  are  common.  The  pain  is  colicky,  is  usuallv 
referred  to  the  epigastrium,  and  occurs  in  paroxysms.  These 
attacks  of  pain  may  be  infrequent,  but  they  often  occur  several 
times  a  day.  Ransom-^  refers  to  one  case  in  which  there  was  epigas- 
tric tenderness  in  association  witii  tlie  pain.  Abdominal  paresthesia, 
in  the  nature  of  a  sudden  sinkinsj;  sensation,  or  a  sudden  feelinff  of 
'goneness,"  is  not  uncommon  in  older  children.  Diarrhoea  some- 
times occurs.  Deaderick^"  has  reported  6  cases  of  dwarf  tapeworm 
infection,  all  of  which  presented  symptoms  which  were  attributed 
to  the  presence  of  the  parasite.  According  to  him  the  most  com- 
mon symptoms  were,  in  the  order  of  frecjuency,  nausea,  vomiting, 
oedema,  headache,  abdominal  pain,  diarrhoea,  dyspnoea,  and  con- 
vulsions. 

In  S  of  my  cases  there  were  no  symptoms  attributable  to  the 
dwarf  tapeworm  infection;  in  12  cases  there  were  well-marked 
symptoms,  which  disappeared  or  were  greatly  ameliorated  after 
appropriate  treatment.  The  symptoms  were  mild  in  5  cases, 
moderate  in  4,  and  rather  severe  in  3  cases. 

The  most  common  nervous  symptoms  were  restlessness  at  night, 
night  cries,  grinding  the  teeth  during  the  night,  and  general  irrita- 
bility. Numbness  and  tingling  in  one  hand  was  a  symptom  in  1 
case.  One  patient  (IX)  had  three  general  convulsions,  and  the 
disappearance  of  all  symptoms  since  the  expulsion  of  H.  nana 
indicates  that  the  intestinal  parasites  were  the  exciting  cause. 
Itching  of  the  nose  and  genital  region  were  not  infrequent. 

The  most  common  gastro-intestinal  symptom  was  epigastric 
pain.  This  symptom  was  present  in  7  cases.  The  pain  was  colicky, 
and  was  most  often  mild  and  transient,  but  in  2  cases  it  was  quite 
severe.  There  were  no  abdominal  signs  in  these  cases;  tenderness 
on  palpation,  muscle  spasm,  or  rigidity  were  never  present.  Diar- 
rhoea was  present  in  1  case,  attacks  of  nausea  and  vomiting  in  1 
case,  and  nausea  unaccomj)anied  by  vomiting  in  1  case.  The 
appetite  was  increased  in  3  cases,  capricious  in  1,  decreased  in  5, 
and  apparently  normal  in  the  remaining  4  cases.  One  patient 
complained  of  a  sudden  sinking  sensation,  referable  to  the  abdominal 
organs. 

Pain  in  the  lower  limbs  was  complained  of  in  2  cases,  and  in  1  it 
was  quite  severe.  (Edema  of  the  lower  eyelids  was  a  sign  in  2 
cases.  Loss  of  weight  was  a  rather  prominent  feature  in  3  cases; 
in  the  other  cases,  however,  even  in  those  with  severe  .symptoms, 
emaciation  was  not  evident. 

»  Bull.  18,  Hyg.,  Lab.  V.  S.  Pub.  Health  .and  Mar.  Hosp.  Serv.,  1904. 
»Internat.  Clinics,  1909,  iv;  Jour.  Amer.  Med.  Assoc,  1906,  xlviii,  2087. 
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Blood  Examinations.  The  blood  examinations  present  points  of 
especial  interest.  With  a  single  exception,  the  percentage  of  eosino- 
phile  cells  was  increased  in  the  patients  who  suffered  from  symp- 
toms. The  exceptional  case  was  one  of  rather  long  standing  infec- 
tion with  pronounced  secondary  anemia.  The  eosinophile  cells 
were  between  6  and  10  per  cent,  in  7  cases,  between  10  and  20  per 
cent,  in  3  cases,  and  above  20  per  cent,  in  1  case.  The  eosinophile 
cells  were  above  5  per  cent,  in  only  1  of  the  cases  without  symptoms, 
and  in  this  case  the  eosinophile  cells  were  5.2  per  cent.  The  hemo- 
globin was  determined  in  all  cases,  and  in  a  number  the  percentage 
was  below  normal.  The  red  blood  cells  were  counted  in  4  cases 
(V,  XIV,  XVI,  and  XVIII),  and  in  all  a  secondary  anemia  was 
present.  The  degree  of  anemia  may  be  characterized  as  mild  in 
1  case,  moderate  in  2,  and  rather  severe  in  1  case.  In  1  case  micro- 
cytes  and  normoblasts  were  present  in  the  blood.  In  a  number  of 
the  cases  with  eosinohpilia  the  number  of  leukocytes  seemed  to  be 
increased. 

A  case  of  infection  with  Hymenolepis  nana  is  cited  by  Biicklers,^^ 
in  which  the  eosinophile  cells  were  7  per  cent.  No  mention  is 
made  in  this  case  of  the  presence  or  absence  of  symptoms. 
Deaderick^'  has  reported  6  cases  of  dwarf  tapeworm  infection 
which  showed  an  eosinophilia  of  11.5,  15,  9,  26,  S.2,  and  7.S  per 
cent.,  respectively.  All  of  these  patients  had  symptoms  appar- 
ently due  to  the  parasites. 

Treatment.  Oleoresin  of  male  fern  is  the  remedy  generally 
recommended,  and  is  quite  effective.  Before  the  administration 
of  the  anthelmintic  it  is  desirable  to  have  the  intestinal  canal  as 
empty  as  possible.  To  accomplish  this  the  diet  should  be  restricted 
to  easily  digested  food  for  several  days  and  a  cathartic  given  each 
day.  On  the  evening  before  the  specific  treatment  a  cathartic 
should  be  given;  the  oleoresin  of  male  fern  should  be  administered 
the  following  morning.  It  is  of  importance  that  the  remedy  be 
fresh,  and  it  is  best  administered  on  an  empty  stomach.  The  dose 
will  naturally  vary  with  the  age  of  the  patient;  from  I  to  1  dram 
is  sufficient,  and  has,  in  my  ex])erience,  been  entirely  harmless.  It 
is  best  to  give  the  male  fern  in  three  to  five  doses,  administered  at 
half-hour  intervals.  Qne-half  hour  after  the  last  dose  of  male 
fern  a  brisk  saline  purge  should  be  given. 

A  single  treatment  is  not  always  sufficient,  but  its  effectiveness  can 
be  determined  by  a  later  exann' nation  of  the  feces  for  ova.  When 
worms  are  left  iti  the  intestinal  canal,  or  develo})  after  treatment, 
the  ova  usually  reappear  after  an  interval  of  about  fifteen  days. 

AscARis  LUMHRK'oiDKs  (the  common  roundworm,  the  eelworm). 
Table  V;  Cases  I  and   II.  Tal)le  I.      In  (lie  fii'st  grouj)  of  cxamina- 

»i  Miinrh.  med.  Worh.,  1894,  xli,  22  and  47. 

"Jour.  Anier.  Med.  Assoc,  lOOC,  xlvii,  l'(I,s7;  Intcrnat.  Clinics,  1909,  iv. 
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tions  (Table  I)  there  were  2  cases  of  infection  with  this  parasite; 
there  were  6  cases  (2.14  per  cent.)  in  the  280  consecutive  examina- 
tions. 

The  2  cases  from  the  first  group  are  of  sufficient  interest  to  give 
in  some  detail.  In  the  first  case,  the  onset  of  the  illness  was  sudden, 
with  vomiting  and  loss  of  appetite.  The  child  was  very  restless  at 
night,  and  would  frequently  awake  and  cry  out  as  if  in  pain.  For 
ten  days  these  symptoms  continued;  the  evening  temperature 
ranged  from  101°  to  102°  F.,  and  the  respirations  and  pulse  were 
proportionately  increased.  The  patient  was  thoroughly  examined, 
hut  nothing  could  be  found  to  account  for  the  symptoms.  On  the 
tenth  day  of  the  illness  a  blood  count  showed  the  presence  of  an 
eosinophilia  (12.1  per  cent.).  This  led  to  an  examination  of  the 
stools,  and  the  ova  of  ascaris  were  found  in  great  numbers.  The 
expulsion  of  a  lumliricoid  worm  by  santonin  was  followed  by  disap- 
pearance of  all  svmptoms.  An  almost  identical  case  is  cited  by 
Still.'' 

The  symptoms  in  the  other  case  (Table  II),  were  less  acute.  For 
three  months  the  patient  had  been  irritable,  pale,  and  had  lost 
weight.  At  the  time  of  admission  he  had  an  attack  of  jaundice; 
the  skin,  sclerotics,  and  mucous  membranes  were  distinctly  yellow. 
The  stools  were  colorless,  and  the  urine  contained  bile  pigments. 
At  this  time  the  eosinophile  cells  were  12.6  per  cent.,  and  the  ova  of 
A.  lumbricoides  were  found  in  the  feces.  After  treatment,  two 
ascarides  were  expelled.  The  jaundice  lasted  for  ten  days;  after 
its  disappearance  the  other  symptoms  improved,  and  the  child  began 
to  gain  in  weight.  This  patient  had  passed  a  roundworm  one 
month  previous  to  the  onset  of  the  recorded  illness. 

Two  of  the  G  cases  from  the  consecutive  examinations  suffered 
from  no  symptoms  referable  to  helminthiasis;  3  of  the  remaining 
4  cases  suffered  from  mild  symptoms;  in  one  case  the  symptoms 
were  rather  severe.  The  more  jjronounced  symj)t()ms  in  these  cases 
were  the  ones  commonly  due  to  the  presence  of  this  worm:  loss  of 
color  and  weight,  poor  appetite,  restlessness  at  night,  and  night 
cries.  One  patient  (II)  suffered  from  attacks  of  nausea  and  vom- 
iting, which  have  not  recurred  since  the  exj>ulsion  of  one  lumbricoid 
worm. 

The  past  history  of  Case  III  was  rather  interesting.  Two  years 
before  admission  the  child  had  an  acute  illness,  accompanied  by 
fever  and  jaundice.  According  to  the  mother's  story,  recovery 
ensued  immediately  after  the  j)assage  of  one  lumbricoid  worm. 

Blood  Kxaininafions.  In  the  2  cases  without  symptoms  the 
eosinophile  cells  were  not  increased.  In  all  of  the  cases  with  symp- 
toms, including  the  2  cases  from  (he  first  group  of  examinations, 
there  was  a  moderate  degree  of  eosino|)hilia.  The  percentages  of 
eositi()j)lM'l('  cells  vjiricd  from  0.2  to  12.0. 

•"CoimiiDii  I>is.ir<loi-s  of  I'liililhdo.l,  1909. 


SCHLOSS:   HELmNTHIASIS   IN   CHILDREN  695 

Trcatmod.  with  santonin  is  effective,  the  details  of  which  are 
given  in  all  of  the  text-l)ooks.  Experiments  have  shown  that  it 
takes  about  one  month  for  the  development  of  this  worm  from  the 
ovum  to  the  sexually  mature  parasite.  Therefore,  in  order  to  be 
sure  of  the  thoroughness  of  the  treatment,  the  feces  should  be 
examined  for  ova  after  one  month. 

Tenia  saginata  (T.  mediocanellata,  the  fat,  or  beef  tapeworm). 
Table  VI.  This  parasite  was  found  in  5  cases  (1.74  per  cent.),  and 
in  3  cases  the  segments  had  been  seen  by  the  mother,  who  was 
consequently  aware  of  the  infection.  In  2  cases  (II  and  III)  the 
diagnosis  was  made  by  finding  the  ova  in  the  feces,  and  later  con- 
firmed by  the  fliscovery  of  the  segments. 

Si/mpfomatulogi/.  Two  of  the  5  patients  suffered  from  no  symp- 
toms referable  to  the  tapeworm.  Two  of  the  remaining  3  patients 
suffered  from  nervousness;  1  child  had  })ecome  quite  irritable,  and 
1  was  very  restless  during  sleep.  The  appetite  was  at  times 
excessive  in  1  case;  in  2  cases  it  was  meagre.  One  patient 
suffered  from  frequent  attacks  of  abdominal  colic,  and  the  pain 
was  referred  to  the  epigastrium.  None  of  the  patients  showed 
signs  of  emaciation. 

Blood  Examiiiafion.s.  The  blood  was  not  examined  in  the  2  cases 
without  symptoms.  In  the  3  patients  who  suffered  from  symptoms 
the  percentage  of  the  eosinophile  cells  was  increased,  and  ranged 
from  7.1  per  cent,  to  13.2  per  cent. 

Trcatmoif.  The  treatment  followed  in  these  cases  was  that 
given  under  Ilymenolepis  nana. 

General  Discussion.  SymjJfomafologi/  and  Pathology.  The 
obscurity  of  the  .symptoms  of  helminthiasis  and  the  irregularity 
with  which  they  occur  has  led  to  uncertainty  and  confusion.  It  is 
well  known  that  in  many  instances  intestinal  worms  produce  no 
appreciable  effect,  while  in  other  cases  they  may  be  responsible 
for  definite  symptoms  which  are  always  deleterious  and  sometimes 
severe. 

The  occurrence  of  symptoms  in  infection  with  the  common 
intestinal  worms  seems  to  be,  to  some  extent,  dependent  on  the 
number  of  the  parasites  present.  This  factor,  however,  can  be  of 
little  importance  with  parasites,  of  which,  as  a  rule,  only  a  single  worm 
or  a  small  number  of  worms  are  harbored.  The  cases  collected 
by  Becker,'^^  in  which  the  whipworm  was  responsible  for  severe 
.symptoms,  were  all  infected  with  large  numbers  of  the  parasite. 
In  my  cases  it  was  in  instances  in  which  many  threadworms 
were  being  passed  that  the  .symptoms  were  most  marked.  As  a 
rule,  the  cases  of  dwarf  tapeworm  infection  which  harbored  the 
largest  number  of  worms  suffered  the  most  noticeal)Ie  effects.  On 
the  other  hand,  one  finds  numerous  references  in  the  literature  which 

**  Deut.  med.  Woch,  June  26,  1902,  648. 
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show  that  large  numbers  of  parasites  may  be  harbored  witli  no 
apparent  chscomfort  to  the  host.  Dehio''"  beheves  that  "Bothrio- 
cephahis  anemia"  is  only  produeed  after  the  death  or  disease  of  the 
parasite,  but  even  if  this  is  true,  it  seems  scarcely  possible  that  this 
factor  comes  into  play  with  the  connnon  helminth. 

The  age  of  the  patient  is  of  great  importance,  for  it  is  well  known 
that  reflex  nervous  disturbances  are  more  likely  to  occur  in  children 
than  in  adults.  The  species  of  parasite  is  of  some  importance,  but 
in  infections  with  all  of  the  parasites  considered  in  this  paper  symp- 
toms are  inconstant.  There  is  no  ade(juate  explanation  for  this 
irregularity  in  the  occurrence  of  symptoms,  but  it  may  be  due  to  a 
definite  predisposition  on  the  part  of  some  individuals,  or  the  worms 
may  excrete  toxic  substances  only  under  certain  conditions,  of  the 
nature  of  which  we  are  ignorant.  It  is  not  improbable  that  both 
factors  are  of  importance. 

As  to  the  ultimate  cause  of  the  symptoms  of  helminthiasis  there 
is  little  positive  knowledge  and  much  speculation.  There  have 
been  experiments  which  indicate  that  some  parasites  at  least  excrete 
toxic  substances  which  may  have  an  influence  on  the  host,  and 
clinical  experience  often  lends  support  to  this  view.  A  case  has 
recently  been  reported  by  Artaega^''  in  which  ascarides  were  the 
probable  cause  of  profound  hemolysis.  On  the  other  hand,  there 
are  symptoms  the  nature  of  which  suggests  an  irritative  action,  such 
as  diarrha'a  and  the  local  irritation  produced  l)y  migrating  oxyurides. 
Many  of  the  nervous  disturbances  are  probably  reflex,  due  to  the 
irritation  set  up  by  the  worms. 

It  has  been  mentioned  that  the  intestinal  canal  of  the  whipworm 
was  fovmd  to  contain  blood  pigment,^^  and  that  the  feces  of  those 
infected  with  this  parasite  reacted  to  an  occult  blood  test.^*  Autop- 
sies have  shown  that  the  head  of  the  dwarf  tapeworm  burroughs 
into  the  intestinal  mucosa,  and  that  considerable  inflammation  may 
be  thus  produced.  Without  undue  speculation,  it  can  be  safely 
said  that  the  present  state  of  our  knowledge  indicates  that  the 
influence  of  the  common  intestinal  worms  is  due  to  direct  irritation, 
to  the  abstraction  of  blood,  or  to  toxic  substances  excreted  by  the 
parasite.^® 

^'  Quoted  by  Emerson,  Clinical  Diagnosis,  1906,  p.  389. 

'•  Abst.  Jour.  Amer.  Med.  Assoc,  May  8,  1909. 

^  Deut.  Arehiv  f.  klin.  Med.,  1896,  Ivii,  104. 

'' Semaine  m(5d.,  xxix,  p.  35. 

^'  No  mention  is  made  of  the  well-known  mechanical  effects  due  to  the  miKration  of  Ascar- 
ides. The  various  means  liy  which  parasitic  worms  may  produce  injury  is  summarized  by 
Stiles  as  follows:  (1)  Nourishment  is  taken  which  should  go  to  the  host;  (2)  blood  is  taken 
by  the  parasites  as  food;  (3)  mechanical  pressure  irritates  or  causes  atroi)hy  of  organs 
or  parts  of  organs;  (4)  natural  channels  may  be  obstructed;  (5)  the  wandering  of  the 
parasites  may  cause  irritation;  (6)  substances  may  be  excreted  which  may  have  a  toxic 
influence,  and  which  may  change  the  natural  condition  of  the  body  fluids  (bloofl);  (7)  injury 
to  the  intestinal  mucosa  or  to  the  skin  may  form  points  of  entry  for  bacterial  or  protozoan 
infections  (Osier  and  McCrae,  Modern  Medicine,  vol.  i,  1907). 
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The  most  important  symptoms  of  helminthiasis  may  be  tabulated 
as  follows: 

I.  Gastro-intestinal  symptoms. 
(.4)  Nausea. 

(B)  Vomiting. 

(C)  Diarrhoea. 

(D)  Abdominal  pain. 

(E)  Jaundice.     Commonest  in   ascaris  infections.      May 

be  due  to  duodenitis  or  to  mechanical  obstruction 
of  a  bile  duct  by  a  parasite.  May  occur  in  tapeworm 
infections. 

(F)  Abdominal  paresthesia.*" 

Sinking  sensations,  feeling  of  emptiness,  sensation 
of  "  goneness,"  etc.     Commonest  in   tapeworm 
infections. 
{G)  Disturbances  of  appetite. 

1.  Increased  appetite. 

2.  Decreased  appetite. 

3.  Capricious  appetite. 

4.  Perverted  appetite. 

(H)  Intestinal  obstruction.      (Ascarides.) 
II.  Symptoms  of  nervous  organs.      (May  be  reflex  or  tonic?) 
(.4)   Disturl)ances  of  sleep. 

1.  Restlessness. 

2.  Grinding  of  teeth. 

3.  Night  cries. 

(B)  Irritability,  nervousness. 

(C)  Nasal  pruritus.*' 

(D)  Dyspnoea. 

(E)  Dizziness  and  vertigo. 

(F)  Choreiform  movements. 

(G)  Convulsions. 

(//)  Paralysis.     (Functional.) 
III.  Symptoms  referable  to  organs  of  special  sense. 
(.4)  Perversions  of — 

1.  Sight. 

2.  Hearing. 

3.  Taste. 

4.  Smell. 

(/i)   Pupillary  changes. 

^oThis  is  reiilly  a  nervous  symptom,  but  since  the  setisations  are  referreti  td  the  abdomen, 
it  is  placcil  in  the  above  hea<lin(f.. 

"  'I'lie  orijtiii  of  this  syniptoui  is  ol)scure.  I(s  relationship  to  helminthiasis  is  doubted, 
probaV>ly  beeause  many  children  not  harboring  intestinal  worms  have  the  habit  of  picking 
or  sDcratching  the  nose.  Nasal  itchine,  however,  is  mentioned  by  most  authorities  on  helmin- 
tliia-sis,  and  appears  in  tlie  statistics  of  t'obbold  and  Ilirsch,  on  the  symptoms  of  l.apeworm 
infections. 
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IV.  Symptoms  referable  to  the  skin  or  due  to  irritation  of  the  skin 
or  mucous  membranes. 

(A)  Symptoms  referable  to  skin. 

1.  Erythema.  1    .         .     , 

o    TT 1-      •        r  Ascaris,  tapeworms. 

2.  Urticaria,    j  '     ^ 

(B)  Rectal  irritation  (Oxyuris  vermicularis). 

(C)  Genital  pruritus/-  or  irritation,  which  may  lead  to — 

1.  Vulvitis  or  vulvovaginitis.^   lisually  in  infections 

2.  Enuresis.  V  with    Oxyuris    ver- 

3.  Masturbation.  j   micularis. 
V.  General  symptoms. 

(A)  Loss  of  weight. 
{B)  Anemia. 

Blood  Changes.  Miiller  and  Reider/^  in  1801,  and  Zappert,"  in 
1803,  found  an  increase  of  the  eosinophile  cells  in  cases  of  uncinari- 
asis. P^ollowing  these  observations,  eosinophilia  has  been  noted  in 
infections  with  many  varieties  of  parasitic  worms.  In  the  case  of 
the  more  common  and  often  harmless  parasites  the  recorded  obser- 
vations show  that  eosinophilia  may  occur,  but  is  inconstant. 

In  the  blood  counts  made  by  Boycott^'*  in  cases  of  oxyuris  infec- 
tion, about  two-fifths  of  the  cases  showed  an  eosinophilia.  This 
inconstancy  has  been  noted  by  other  observers. 

From  his  studies  on  uncinariasis.  Boycott*^  is  of  the  opinion  that 
the  presence  and  degree  of  eosinophilia  is  in  inverse  proportion  to 
the  duration  of  infection.  He  found  in  cases  of  hookworm  infection 
that  the  eosinophilia  gradually  disappeared  without  the  worm 
leaving  the  intestine.  Ashford  and  King,^'  in  their  work  on  unci- 
nariasis, found  that  there  was  no  increase  in  the  eosinophile  cells  in 
severe  infections  or  in  those  of  long  standing  associated  with  anemia. 

These  clinical  observations  find  confirmation  in  the  experiirental 
work  of  Opie^^  on  trichinosis.  This  investigator  administered  esti- 
mated numbers  of  the  encysted  embryos  of  Trichina  spiralis  to 
guinea-pigs,  and  observed  the  effect  of  the  infection  on  the  eosino- 
phile cells.  He  found  that  the  administration  of  a  moderate  number 
of  trichina'  produced  eosinophilia,  l)ut  when  a  severe  infection  was 
induced,  the  eosinophile  cells  decreased  or  disappeared,  and  death 
of  the  animal  ensued. 


■•-This  symptom  is  prob.ihly  not  .ilways  due  to  local  irritation,  since  it  may  occur 
in  tapeworm  infections.  With  the  larger  tapeworms  the  passage  of  segments  may  be  the 
causative  factor.  This  could  hardly  exphiin  its  occurrence  in  the  case  of  the  dwarf  tape- 
worm, where  the  segments  are  extremely  small  and  do  not  seem  to  be  regularly  passed. 

«Deut.  Archiv  f.  klin.  Med.,  1891,  xlviii.  96. 

«  Zeitschr.  f.  klin.  Med.,  189.3,  xxiii,  227. 

<5  Brit.  Med.  .lour.,  190.3,  ii,  1267. 

«  Jour.  Hyg.,  1903,  iii,  95;   1904,  iv,  4.37. 

"  Amer.  Med.,  1903,  vii,  391. 

^'Amer.  .Jour.  Mkd.  Sci.,  1904,  cxxvii,  477. 
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From  the  blood  counts  in  mj  cases  it  seems  that  the  occur- 
rence of  eosinophilia  bears  relation  to  the  presence  of  symptoms 
and  to  the  duration  of  infection.  In  other  words,  eosinophilia 
was  generally  absent  in  cases  which  presented  no  symptoms  of 
helminthiasis  (usually,  but  not  always,  light  infections).  Eosino- 
philia was  usually  present  in  cases  which  presented  symptoms,  with 
the  exception  of  severe  or  long-standing  infections.  The  degree  of 
eosinophilia  did  not  seem  to  bear  any  constant  relation  to  the  severity 
of  the  symptoms. 

The  above  statements  are  not  strictly  applicable  to  the  whipworm, 
since  this  parasite  did  not  cause  an  increase  of  the  eosinophile 
cells.  On  the  other  hand,  it  rarely  causes  symptoms.  The  sig- 
nificance of  the  percentages  of  the  eosinophile  cells  found  in  children 
who  harbor  intestinal  worms  is,  obviously,  dependent  on  the  j)er- 
centages  of  these  cells  found  in  normal  children. 

It  is  often  stated  that  in  children  the  normal  percentages  of  the 
eosinophile  cells  are  much  greater  than  those  considered  normal 
for  adults.  The  investigations  of  Carstanjen*^  on  children  do  not 
show  that  the  percentage  of  these  cells  is  uniformly  high.  They 
indicate,  however,  that  the  percentages  may  vary  greatly  in  children 
of  the  same  age.  Thus,  in  children  between  four  and  five  years  of 
age,  the  eosinophile  cells  in  one  case  were  0.75  per  cent.,  in  another 
16.65  per  cent.  The  eosinophiles  were  above  6  per  cent,  in  16  of 
the  55  children  between  two  and  thirteen  years  of  age.  The  counts 
of  Zappert^*'  have  practically  the  same  significance;  16  of  the  28 
children  between  two  and  thirteen  years  of  age  showed  an  eosinophilia 
of  more  than  6  per  cent.  In  one  case,  a  child  with  chorea,  the 
eosinophiles  were  19.54  per  cent.  As  shown  in  the  reports  of  these 
writers,  a  number  of  the  children  suffered  from  various  chronic 
disorders,  and  therefore  cannot  be  considered  entirely  normal. 
The  attempt  to  exclude  helminthiasis  is  not  mentioned  in  any  of 
these  investigations,  and  apparently  was  not  made. 

Boycott^'  found  the  eosinophile  cells  under  5  per  cent,  in  <S  out  of 
10  normal  and  apparently  "wormless"  children.  In  one  case  the 
eosinophile  cells  were  5.2  per  cent.;  in  another,  5.4  per  cent.  I 
have  made  differential  blood  counts  on  20  apparently  normal 
children  who  did  not  harbor  intestinal  worms — judging  from  an 
examination  of  the  feces  (Table  VII);  14  of  these  children  aj)j)earcd 
normal,  and  complained  of  no  syni})toms;  (i  were  recovering  from 
mild  digestive  disorders.  In  IS  cases  the  eosinophile  cells  were 
below  5  j)er  cent.,  in  1  case  they  were  5  per  cent,  and  in  1  case  6 
per  cent. 

The  j)i)ssil)iiitv  of  an   idi()j)athic  cosinojihilia   in  children  camiot 

<».Iahr.  f.  Kin.lprheilk,  1900.  Hi.  215,  2.^^,  iind  fiS-l. 
"Ztsfhr.  f.  kliii.  Med.,   ISlC?,  xxiii,  227. 
"  Hrit.  Mod.  .Iniir.,  190.1,  ii.   1207. 
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be  excluded  on  the  basis  of  this  small  number  of  examinations. 
The  results,  however,  are  of  sufficient  uniformity  to  indicate  that  in 
normal  children — not  harboring  intestinal  worms — the  eosinophile 
cells  are  not  frequently  above  5  per  cent.  This  question,  however, 
is  worthy  of  further  study. 

There  have  been  a  number  of  experiments  which  throw  light  on 
the  cause  of  eosinophilia  in  infections  with  parasitic  worms.  Accu- 
mulation of  eosinophile  cells  in  the  intestinal  wall  has  been  observed 
by  Strong"*^  and  Yates''^  in  postmortem  examinations  of  fatal  cases 
of  uncinariasis.  A  local  accumulation  of  eosinophile  cells  in  the 
muscles  containing  encysted  trichinjt  has  been  observed  by  Brown,'^ 
Opie,""  and  others.  Calamada""  was  able  to  produce  eosinophilia  in 
rabbits  and  guinea-pigs  by  the  injection  of  a  filtered  a(jueous  extract 
of  Tenia  saginata. 

Table  VII. — The  Percextage  of  Eosinophile  Cells  ix  Apparently 

Normal  Children. 

Age  Per  cent,  of  eosino- 

No.  Years.  pliile  cells. 

1* 2  5.0 

2t 2  2.8 

3t 2  2.3 

4t 3  3.9 

5* 3  6.0 

6t 3  4.3 

7* 5  3.2 

8t 5  0.9 

9t 5  3.8 

10* 5  2.1 

lit 5  4.7 

12t 6  1.2 

13t 6  0.8 

14* 6  0.01 

15* 8  3.7 

16|- 8  4.0 

17t 8  0.2 

18t 10  1-6 

19t 10  2.4 

20t 11  3.5 

*  Patients  from  private  practice.  t  Dispensary  patient.';. 

These  experiments  indicate  that  the  j)arasites  probably  excrete 
substances  which  have  a  positive  chemotactic  influence  on  the 
eosinophile  cells.  ^Moreover,  it  is  probable  that  the  eosinophilia 
represents  a  reaction  on  the  part  of  the  organism,  and  that  in 
severe  or  long-standing  infections  the  power  of  producing  eosino- 
phile cells  is  gradually  diminished. 

The  a.s.sociation  of  Charcot-Leyden  crystals  with  eosinophilia  has 
been  ob.sened  in  several  diseases.  These  crystals  fre(|uently  occur 
in  the  feces  in  helminthiasis,  and  their  presence  is  of  considerable 

"  Quoted  by  Opie.  ".Johns  Hopkins  Hosp.  Bull.,  1901,  xii,  366. 

^  Jour.  Exper.  Med.,  1898.  iii.  31.5.  "  Amer.  .Tour.  Meo.  Sci.,  1904,  cxxvii,  477. 

5«Cent.  f.  Bakt.  u.  Para.'^it.,  1901,  xxx,  .37.=i. 
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diagnostic  value.  Charcot-Leyden  crystals  are  probably  deriv^ed 
from  the  eosinophile  cells,  so  that  their  occurrence  in  the  feces  in 
helminthiasis  would  seem  to  represent  a  local  eosinophilia."^ 

Biicklers^^  has  noted  the  presence  of  Charcot-Leyden  crystals 
in  the  feces  of  cases  of  helminthiasis  showing  eosinophilia.  I 
examined  the  feces  for  Charcot-Leyden  crystals  in  14  cases  with 
eosinophilia,  and  the  result  was  positive  in  the  following:  in 
1  of  (3  cases  infected  with  H.  nana,  in  4  of  6  cases  infected  with 
O.  vermicularis,  and  in  both  of  2  cases  infected  with  T.  saginata. 

Li  a  number  of  my  cases  the  large  mononuclear  and  tran- 
sitional cells  were  above  the  percentages  usually  given  as  normal. 
The  apparent  increase  in  these  cells  seemed  of  no  especial  signifi- 
cance, and  had  no  relation  to  the  presence  of  symptoms  or  to  the 
severity  of  the  infection.  The  percentage  of  basophile  cells  (mast 
cells)  was  frequently  increased,  and  the  increase  was  greatest  in 
cases  showing  eosinophilia.  This  relationship,  however,  was  not 
constant,  and  the  mast  cells  were  increased  in  several  cases  not 
showing  eosinophilia. 

The  percentage  of  hemoglobin  was  low  in  many  of  the  patients 
who  suffered  from  symptoms.  The  anemia  was  more  pronounced 
in  the  threadworm  and  dwarf  tapeworm  infections. 

Diagnosis.  It  seems  hardly  necessary  to  state  that  it  is  impos- 
sible to  diagnosticate  the  presence  of  intestinal  worms  from  the 
symptoms  produced  in  the  host.  The  symptoms  of  helminthiasis 
are  usually  ol)scure  and  are  more  often  due  to  other  causes. 

The  presence  of  Tenia  saginata  is  usually  indicated  by  tlie  passage 
of  segments,  but,  as  previously  shown,  these  may  not  be  observed. 
The  migration  of  oxyurides  and  the  local  symptoms  produced  often 
leads  to  their  detection.  The  presence  of  ascarides  may  be  indicated 
by  the  previous  passage  of  a  worm.  Segments  of  the  dwarf  tape- 
worm are  occasionally  found  in  the  stools,  but  they  are  so  minute 
that  they  can  only  be  recognized  by  means  of  a  lens.  Rarely  the 
intact  worms  may  be  passed. after  the  administration  of  a  cathartic. 
The  whipworm  is  rarely,  if  ever,  found  in  the  stools. 

The  easiest  and  only  satisfactory  diagnostic  method  is  the  exami- 
nation of  the  feces  for  the  parasites,  their  parts,  or  ova.  It  is  best 
to  administer  a  calomel  purge  before  obtaining  the  specimen  for 
examination,  as  l)y  this  means  oxyuris  is  more  likely  to  be  detected. 
A  mimber  of  methods  of  examination  have  l)een  reconnnended,  but 
I  have  found  the  following  to  Ix*  entirely  satisfactory:  A  small 
portion  of  the  feces  (^1.")  to  20  grams)  is  thoroughly  mixed  with  suffi- 
cient distilled  water  to  make  a  translucent  mixture.  This  is  well 
shaken,  and  a  large  drop  is  placed  on  a  slide  and  covered  with  a 
cover-slij).  By  means  of  the  mechanical  stage  eight  to  ten  j)re|)a- 
rations  are   thoronglily  cxauiiiicd.     Two  by   three   inch   slides  and 

»' LiiiinsHet,  Tlife-ie  .le  I'liris,  HM)1.  '•»  Miiiich.  mp<l.  Wo.h.,  ISiU.  xli.  JJ  mikI  47. 
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one  bv  two  iiic-h  cover-glasses  are  more  convenient  than  the  ordinary 
size,  as  more  material  can  l)e  examined  in  a  sinirle  specimen.  In 
conducting  the  microscopic  examination,  a  moderate  illumination 
is  desirable,  and  it  is  best  not  to  use  a  condenser.  Transparent  and 
colorless  ova,  such  as  those  of  the  ihvarf  tapeworm,  the  threadworm, 
and  hookworm,  are  likely  to  l)e  overlookecl  if  the  illumination  is  too 
intense. 

It  is  rather  important  that  the  feces  be  thoroughly  mixed,  since 
the  ova  of  parasites  inhabiting  the  upper  intestinal  tract  are  more 
likely  to  be  found  in  the  centre  of  the  fecal  mass,  while  the  ova  of 
other  parasites  are  only  discharged  in  the  large  intestine,  and  incon- 
sequence are  more  likely  to  be  in  the  external  layer.  Scrapings 
from  the  rectum  frecjuently  give  positive  results  with  the  thread- 
worm when  the  examination  of  the  feces  is  negative. 

One  finds  rather  frequent  references  to  pseudo-ova,  which  may 
lead  to  confusion.  These  bodies  are  usually  vegetable  cells,  which 
have  a  cell  membrane  and  cellular  or  granular  contents.  After  the 
ingestion  of  some  of  the  common  fruits — oranges,  raspberries, 
bananas,  etc. — these  cells  are  frequently  found  in  the  feces.  Starch 
gramiles  and  epithelial  cells  may  occasionally  have  a  superficial 
resem})lance  to  ova.  Although  these  bodies  may  be  a  source  of 
confusion,  yet  their  resemblance  to  true  ova  is  only  superficial. 
All  danger  of  confusion  is  eliminated  by  familiarity  with  the  appear- 
ance of  the  ova  of  intestinal  worms.  Absolute  verification  of  the 
diagnosis  may  be  obtaijied  by  recovery  of  the  parasite. 

To  search  for  parasites  the  feces  should  be  well  diluted  and 
poured  into  a  flat  vesesi,  the  bottom  of  which  has  been  painted  black. 
By  this  means  the  worms  can  be  easily  recognized,  and  their  species 
determined  by  microscopic  examination. 

If  further  argimient  were  needed  to  show  the  importance  of 
examining  the  feces  for  ova,  it  is  only  necessary  to  recall  my 
statistics.  The  parasites  which  rank  first  (the  whipworm)  and 
third  (the  dwarf  tapeworm)  in  frequency  are  never  observed  by  the 
patients,  but  can  only  be  detected  by  finding  the  ova  on  microscopic 
examination  of  the  feces. 

Prophylaxis.  With  the  exception  of  Tenia  saginata,  infection 
with  the  parasites  dealt  with  in  this  paper  results  from  the  ingestion 
of  ova.  Infection  with  Tenia  saginata  occurs  from  ingestion  of 
so-called  "measley  beef,"  that  is,  meat  containing  the  cysticercus 
stage  of  this  parasite.  The  tongue  and  muscles  of  mastication 
most  often  contain  the  cysticerci.  The  exclusion  of  all  infected 
meat  by  rigid  inspection  is  the  best  preventive  measure.  Heat 
destroys  the  embryos,  and  thorough  cooking  of  infected  meat  will 
render  it  harmless.  To  prevent  infection  with  the  other  parasites, 
it  is  important  that  infected  cases  should  be  thoroughly  and  promptly 
treated.  ^Measures  should  be  taken  to  prevent  contamination  of 
the   water  supply   with   the  ova.     To  prevent   infection   of  other 
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members  of  the  family,  rigid  cleanliness  should  be  observed,  and 
the  contamination  of  food  or  hands  with  the  feces  of  infected  persons 
guarded  against.  An  experiment  of  Stiles''^  indicates  that  flies  may 
be  the  carriers  of  the  ova  of  the  eel  worm  of  hogs — a  parasite  closely 
related  to  the  eelworm  of  man.  It  is  possible  that  infection  with 
the  human  parasite  may  be  disseminated  in  this  manner.  The 
prophylaxis  is  obvious.  It  is  possible  that  infection  with  the  dwarf 
tapeworm  may  result  from  contamination  of  food  with  the  feces 
of  rats  or  mice  infected  with  this  worm.  This  gives  another  indica- 
tion for  the  extermination  of  rats  and  mice.  To  prevent  the  spread 
of  intestinal  worms,  it  is  only  necessary  to  remember  that  the  feces 
of  those  infected  usually  contain  great  numbers  of  the  ova,  and  that 
the  ingestion  of  a  single  ovum  may  lead  to  the  development  of  an 
intestinal  worm. 

SuiviJMARY.  1.  Twelve  of  30  children  who  suffered  from  un- 
explained nervous  or  gastro-intestinal  symptoms  were  found  to 
harbor  intestinal  worms. 

2.  Consecutive  examinations  of  280  children  showed  that  SO 
(28.57  per  cent.)  harbored  intestinal  worms.  Five  of  the  children 
harbored  two  species  of  parasite,  giving  a  total  of  85  infections. 

3.  Thirty-one  (11.07  per  cent.)  of  the  children  harbored  Trichuris 
irichiura,  23  (8.21  per  cent.)  harbored  Oxyuris  vermicularis,  20 
(7.14  per  cent.)  harbored  Hymenolepis  nana,  0  (2.14  per  cent.) 
were  infected  with  Ascaris  lumbricoides,  and  5  (1.78  per  cent.)  with 
Tenia  saginata. 

4.  Only  1  of  33  children  infected  with  Trichuris  trichiura  (from 
both  groups  of  examinations)  suffered  from  symptoms. 

5.  Thirty-five  of  the  51  children  infected  with  the  other  parasites 
(from  the  consecutive  examinations)  sufi'ered  h-oiu  symptoms. 

6.  The  eosinophile  blood  cells  were  not  increased  in  cases  infected 
with  Trichuris  trichiura. 

6.  In  infections  with  the  other  parasites  eosinophilia  was  usually 
absent  when  there  were  no  symptoms  due  to  helminthiasis.  Kosiuo- 
philia  was  generally  present  in  cases  which  presented  symj)tonis  of 
helminthiasis. 

Conclusions.  1.  Intestinal  parasites  are  not  infref|nent  among 
the  children  of  the  poorer  classes  of  New  York  City. 

2.  Intestinal  worms  may  lie  harbored  without  inconvenience  to  the 
host.  On  the  other  hand,  symptoms  may  occur  which  are  always 
deleterious,  and  sometimes  severe. 

These  investigations  were  made  on  patients  from  the  clinic  of 
Dr.  Thomas  S.  Soutliworth  at  the  out-patient  department  of  the 
Habies'  Hospital,  and  from  (he  service  of  Dr.  KM  Long,  at  the  New 
York  University  and  Bellevue  Hospital  Medical  College.  I  desire 
to  express  my  appreciation  for  this  privilege  and  for  encouragement 

'»  Mi)(icrii  .Meilicine,  Osier  and  McCrae,  1907,  i,  597. 
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in  carrvino;  out  the  work.  I  wish  to  ackuowled^ie  inv  iiidehtedness 
to  Miss  Eleanor  Ketchani,  visitino-  nurse  to  the  chihh-en's  clinic  of 
the  New  York  University  and  Bellevue  Hospital  Medical  College, 
for  valuable  assistance  in  obtaining  material  and  in  following  the 
cases. 


AN  EPIDEMIC  OF  NOMA. 
By  Harold  Neuhof,  M.D., 

ADJUNCT    SUKGEOX    TO    THE     NEW    YORK    HEBREW     INJWNT    ASYLUM. 

Through  the  kindness  of  Dr.  Jonas  E.  Reinthaler  and  Dr. 
Charles  A.  Elsberg,  respectively  attending  physician  and  surgeon 
to  the  New  York  Hebrew  Infant  Asylum,  I  had  the  opportunity  of 
studying  an  epidemic  of  noma  which  occurred  in  that  institution 
in  the  spring  of  1909.  The  a.sylum  is  a  substantial,  well-preserved 
edifice.  It  was  originally  a  private  dwelling,  and  was  later  enlarged 
by  the  addition  of  wings.  The  institution  accommodates  about 
150  children.  During  the  epidemic  there  were  140  children  in  the 
asylimi  of  varying  ages,  up  to  six  years. 

Three  cases  of  noma  occurred  in  the  asylum  during  fourteen  years, 
one  in  November,  1902,  one  in  Eel)ruarv,  1907,  and  one  in  February, 
1908.  All  three  patients  died;  in  two  the  treatment  v/as  conserva- 
tive; in  the  third  and  last  a  wide  excision  was  performed  by  Dr. 
Elsl)erg.  In  the  three  cases  the  disease  developed  in  the  course  of 
epidemics  of  measles  complicated  by  ulcerative  stomatitis.  It  is  of 
interest  that  the  three  cases,  though  widely  sejiarated  in  time, 
occurred  in  the  same  ward — a  sunny,  well-ventilated  room. 

The  epidemic  of  noma  of  1909  complicated  an  epidemic  of  measles, 
which  spread  in  the  institution  despite  careful  isolation  of  all  the 
exposed  children.  The  epidemic  of  measles  was  a  severe  one  and 
complications  were  frequent.  There  were  81  cases — of  which  13 
developed  diphtheria,  and  24  pneumonia — with  a  mortality  (exclu- 
sive of  noma)  of  4  per  cent.  Although  special  attention  was  paid  to 
the  mouths,  ulcerative  stomatitis  occurred  in  fully  25  per  cent,  of 
the  children,  and  it  was  among  these  children  that  most  of  the 
cases  of  noma  developed.  There  were  8  cases  of  true  noma  and  3 
doubtful  ones,  to  which  reference  will  later  be  made. 

One  of  the  most  striking  facts  about  noma  is  that  it  has  formerly 
broken  out,  almost  invariably,  in  overcrowded  and  ill-regulated 
hospitals.  For  example,  Saviard  and  Poupart*  recorded  ej)idemics 
of  noma  in  the  old  Hotel  Dieu  in  Paris  under  such  circumstances; 
in  the  new  institution  the  disease  did  not  develop.  There  are  many 
similar  reports  in  the  literature  of  the  disease.     On  the  other  hand, 

1  Trans.  Med.  Chir.  Soc,  Edinburgh,  1802-9,  xii,  251. 
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in  recent  years  epidemics  have  broken  out  in  excellent  institutions, 
as  in  that  reported  by  Blumer  and  McParlane^  and  in  that  of  Crandon, 
Place,  and  Brown. ^ 

The  association  of  noma  with  the  infectious  diseases — especially 
measles  and  pertussis — is  well  known.  The  pronounced  tendency 
for  noma  to  appear  in  the  spring  and  fall  may  depend  upon  the 
greater  frequency  of  the  infectious  diseases  in  those  seasons.  There 
is  no  conclusive  proof  that  the  disease  is  contagious.  IMayr^  believes 
in  its  contagiousness;  Holt^  is  of  the  same  opinion,  as  he  has  seen  5 
cases  of  noma,  after  whooping  cough,  develop  in  the  same  ward. 
Of  the  cases  in  our  epidemic,  2  developed  in  one  ward,  3 
appeared  in  another,  and  5  (including  the  three  not  proved) 
developed  in  a  third  ward,  which  was  reserved,  as  far  as  possible, 
for  all  of  the  cases  of  stomatitis.  A  single  case  developed  in  the 
isolation  house  to  which  the  child,  suffering  from  diphtheria,  had 
been  transferred.  Two  of  the  wards  were  on  the  same  floor,  the 
third  was  on  another.  Each  ward  was  carefully  isolated,  had  its 
special  nurses,  separate  food,  dishes,  etc.  The  children  who  devel- 
oped noma  were  transferred  to  the  isolation  house  as  soon  as  the 
disease  appeared.  It  is  often  impossible  to  say  when  noma  is 
developing,  and  undoubtedly  many  children  were  exposed  to  the 
disease  when  they  were  presumably  in  a  receptive  condition — suffer- 
ing from  measles  and  ulcerative  stomatitis.  With  these  conditions, 
favorable  for  the  spread  of  a  contagious  disease,  only  a  few  of  the 
little  patients  were  attacked  by  noma,  and  no  connection  could  be 
demonstrated  between  the  isolated  cases. '' 

Noma  may  appear  at  any  age  and  among  all  cases  of  patients. 
The  large  majority  of  the  cases  have  occurred  among  poorly  nour- 
ished children'  during  the  first  and  second  dentition,  and  many  appar- 
ently developed  from  ulcers  around  the  teeth.  Rilliet  and  Barthez,* 
in  their  classic  description  of  the  disease,  describe  noma  in  infants 
at  the  breast.  Inasmuch  as  noma  so  often  follows  ulcerative 
stomatitis,  many  writers  (Fyiciihorst,"  Henoch,*"  (iuizetti,"  Seitfert,'' 
etc.)  consider  noma  an  advanced  stage  of  stomatitis.  They  point 
out  that  at  first  it  is  a  purely  local  disease,  that  the  same  organisms 

-  Amer.  .lot'H.  MKt).  Sfi..  1901.  cxxii. 

3  Boston  Med.  aiui  Surg.  .lour.,  .April  15,  1909. 

*  Zeitschr.  der  Kais.-Kcin.  Ctesoll.-ich.  der  .\erzto  zu  Wien.  1852. 
»  Disea.ses  of  Infancy  and  Childhood,  190.5,  pp.  290,  692. 

*  Schmorl  (Zeitsrhr.  f.  Thiermed.,  1891,  p.  375)  described  an  epidemic,  amonR  rabbits,  of 
gangrene  beginning  in  the  mouth,  which  was  very  similar  to  noma.  He  showed  that  it  was 
contagiou.s. 

'  Some  of  these  cases  in  the  literature  described  as  noma  in  adults  correspond  very  clasely 
to  cases  of  leukemia  with  terminal  gangrenous  xilceration  in  the  mouth.  Hlood  examinations 
were  not  recorded. 

8  Trailed  des  Malad.  des  Knfants,  1852.  p.  62. 
'  Speciello   I'atholog.  und.  Theraj). 
'0  Trans.  Chicago  Path.  Soc,  1890,  i,  252.      J 
"  II  I'oliclinico,   1899. 
"»  Miinch.  med.  Wooh..  1901. 


NEUHOF:  AX  EPIDEMIC   OF  NOMA  707 

are  found  in  the  smears  taken  from  the  ulcers  of  both  diseases,  and 
that  the  transition  from  the  one  condition  to  the  other  has  been 
observed.  It  will  he  shown  below  that  a  definite  bacteriological 
picture  is  found  in  noma  and  not  in  ulcerative  stomatitis. 

There  are  usually  no  constitutional  symptoms  until  the  gangrene 
has  begun  to  spread.  The  child  is  usually  quiet  and  languid,  but 
may  be  very  restless  and  irritable.  Often  it  is  profoundly  prostrated, 
but  may  feel  well  enough  to  sit  up  in  Ijed  ajid  play,  although  the 
gangrene  is  spreading  over  its  face.  Marked  pallor  is  an  early 
symptom.  The  pulse  soon  becomes  rapid  and  small;  there  is 
slight  or  no  tever,  and  generally  no  pain.  Thirst  is  marked, 
although  the  tongue  is  moist.  Diarrhcra  is  often  a  serious  symptom, 
but,  according  to  some  oliservers,  occurs  only  when  gangrenous 
material  is  swallowed. ^^  Bronchopneumonia  is  the  most  frequent 
and  fatal  complication.  It  is  of  the  aspiration  type,  and  not  un- 
commonly leads  to  abscess  or  gangrene  of  the  lung. 

Of  the  physical  signs,  the  ulcer  is  usually  the  first  lesion  observed 
(Bohn,"  Eichhorst,  Osier, ^"^  etc.).  Billroth,  however,  describes  a 
nodule  in  the  cheek  as  the  starting  point,  and  Fagge^"  believes  the 
disease  begins  immediately  imder  the  mucous  membrane.  The 
necrotic  ulcer  becomes  gangrenous,  the  adjoining  portion  of  the 
cheek  becomes  intensely  infiltrated,  and  the  gangrene  extends  to  it 
and  often  to  the  adjacent  maxilla.  The  peculiarly  penetrating  foul 
odor  from  the  mouth  is  at  the  beginning  faint,  yet  it  may  be  the  first 
sign  to  call  attention  to  the  disease.  As  the  overlying  skin  becomes 
involved,  it  assumes  a  violaceous  hue,  later  turns  black  and  is  covered 
\\  ith  vesicles;  finally  the  gangrenous  ulcer  breaks  through.  Tourdes" 
describes  three  stages  of  the  disease:  (1)  Ulceration  of  the  mucous 
membrane,  oedema  of  the  face,  infiltration  of  the  cheek,  lasting  two 
or  three  days;  (2)  gangrene,  lasting  five  to  twelve  days;  and  (3)  the 
period  of  general  infection.  Rarely  the  disease  runs  a  subacute 
course  over  several  months.  Finally,  Gierke  noted  that  noma  may 
recur.'* 

In  a  large  number  of  cases  collected  from  the  literature  the 
mortality  ranged  from  70  to  100  per  cent. 

^lany    different    kinds    of   treatment    have   been   reconnnended. 

'^  Sevenil  autopsies  have  shown  a  gangrenous  condition  of  the  gastro-intestinal  tract. 
In  8  cases  of  noma  of  the  genitalia  and  of  the  external  ear  observed  by  Gierke  (.lahrb.  f 
Kinderheilk.,  1868,  p.  C5)  diarrhcpa  was  present  in  only  one  case,  and  then  it  was  of  short 
duration. 

'*  Gerhardt's  Handb.  iler  Kinderk..  iv. 

"  Practice  of  Medicine,  190.5. 

'•  Amer.  System  of  Disetuses  of  Children. 

"  ThJ-se  de  Strassbourg.  1848. 

'*  In  20  cases  he  observed  three  recurrence.s — one  four  weeks  after  the  discharge  of  necrotic 
tissue,  a  second  case  six  months  after  the  first  attack,  the  third  ca.se  after  three  years.  Babes 
and  Zambilovici  (Annal.  de  I'lnstit.  de  Path,  et  de  Bact.  de  Bucarest,  189.5,  v)  refer  to  several 
ca.ses. 
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Some  writers  advise  applications  of  alcohol  or  hydrogen  peroxide, 
or  potassium  chlorate,  nitric  acid,  etc.  Others  advise  cauterization 
of  the  ulcer  with  the  actual  cautery;  still  others  practise  excision  of 
the  diseased  area.  No  matter  what  the  treatment  employed,  only 
isolated  cases  have  recovered.  It  is  important  to  make  frequent 
cultures  from  the  necrotic  areas,  as  diphtheria  may  closely  simulate 
true  noma.^^  If  there  is  any  doubt  as  to  the  diagnosis,  antitoxin 
should  be  given. 

The  bacteriologv  of  noma  rests  on  a  definite  basis  since  1899, 
when  Perthes'"  and  wSeiffert"'  independently  described  a  bacterium 
or  group  of  bacteria  in  this  disease.  x\lthough,  up  to  the  present 
time,  Koch's  laws  have  not  been  fulfilled"  the  disease  has  not  l)een 
experimentally  reproduced  and  the  bacteria  have  not  l)een  artificially 
cultivated — the  constant  presence  of  the  bacteria  in  noma,  and  only 
in  this  disease,  points  very  strongly  to  an  etiological  relationship. 
Perthes  found  that  noma  is  due  to  a  fungus-like  growth  belonging 
to  the  streptotlirix  group.  At  the  border  line  l^etween  the  gangren- 
ous ulcer  and  normal  tissue  he  found  a  thick  branchnig  network 
of  fine  fusiform  threads — mycelimn.  From  this  mycelium  single 
fine  rods  and  spirilla  extend  into  the  normal  tissue,  surround  the 
cells,  and  cause  their  death. '^  Krahn  believes  that  the  growth 
descril)ed  by  Perthes  consists  of  two  organisms — the  spirillum 
sputigenum  and  spirochete  dentium.^*  The  majority  of  observers 
agree  with  Perthes  and  Seiffert.  The  same  bacteriological  picture 
was  described  in  noma  of  other  parts  of  the  body  by  Matzenauer.^^ 
Perthes  prepared  his  specimens  for  examination  by  treating  the 
teased  tissue  or  section  from  the  edge  of  the  ulcer — removed  post 

"  Hektoen,  in  the  discussion  on  Bishop  and  Ryan's  paper  before  the  Chicago  Pathological 
Society,  pointed  out  the  close  clinical  correspondence  between  their  cases  of  noma  and  cases 
of  gangrene  of  the  skin  in  which  the  Klebs-Loeffler  bacillus  is  found.  And  Loeffler,  at  a 
meeting  of  the  Greifswald  Medizinische  ^'erein,  in  1890,  called  attention  to  the  similarity 
between  pathological  specimens  from  cases  of  noma,  shown  by  Grawitz  (Deut.  med.  Woch., 
1890)1  and  diphtheria  in  calves  (Kiilberdiphtherie)  that  he  had  observed. 

="  Arch.  f.  klin.  Chir.,  1899,  lix. 

21  Miinch.  med.  Woch.,  1901. 

--  Hofman  and  Kiister  (Miinch.  med.  Woch.,  1904,  1907)  found  aliscesses  in  animals  after 
the  bacteria  were  injected  and  foimd  the  same  bacteria  in  the  abscesses.  Furthermore,  they 
obtained  (impure)  anai-robic  growths  of  the  organism.  Neither  of  these  observations  has  been 
subseciuently  sulj.stantiated. 

-■■'  Kaiike  (.lahrb.  f.  Kinderheilk.,  1SS8,  xxvii)  and  others  have  advanced  evidence  to  show 
that  the  death  of  the  cells  is  due  to  chemical  influences. 

-•  Miller  (Microiirganisms  of  the  Human  Mouth,  1890)  has  shown  that  these  two  organisms 
are  normal  inhabitants  of  the  mouth,  in  small  numbers.  .\s  all  attempts  at  their  cultivation 
have  failed,  he  considers  them  par.xsites  that  cannot  be  separated  from  their  hosts.  In  all 
forms  of  stomatitis,  as  well  ;is  in  oral  noma,  these  bacteria  are  present  in  enormous  numbers 
in  scrapings  from  the  lesions.  The  fusiform  '  'bacillus"  of  Vincent  is  also  found  on  the  surface 
of  these  iilcers.  Hut  it  has  not  been  demonstrated  that  any  of  these  organisms  are  related  to 
the  strci)tothrix  found  in  the  tissues  in  noma,  although  some  of  tlic  terminal  filaments  of  the 
streptotlirix  resemble  them  do-sely  (see  Migula's  (System  der  Bactcrien,  1900)  classification 
of  these  organisms). 

"  Archiv.  f.  Dermat.  und  Syph.,  1902. 
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mortem — witli  dilute  carbol-fuchsin  for  twenty-four  hours  and  then 
briefly  washing  with  alcohol.^* 

The  clinical  and  bacteriological  pictures  of  the  cases  of  noma  in 
our  epidemic  correspond  in  good  })art  with  the  description  given 
above.  However,  some  features  of  imj)ortance  in  our  cases  warrant 
a  description  of  them  in  some  detail;  the  detail  of  the  spread  of 
gangrene,  the  appearance  of  the  streptothrix  in  individual  cases,"^ 
etc.,  will  be  omitted.  By  "conservative"  treatment  we  mean  topical 
applications  of  peroxide  of  hydrogen,  pure  alcohol,  and  potassium 
chlorate;  by  "radical"  treatment,  thorough  cauterization  of  the 
ulcer  and  of  adjoining  tissue  with  the  actual  cautery. 

Case  I. — Measles;  ulcerative  stomatitis;  )ioma  of  the  vulva; 
recover  I/. 

Jennie  W.,  aged  two  years,  was  always  delicate.  Bilateral  chronic 
otitis  media.  Measles  ]\Iarch  9,  1909,  complicated  by  a  severe 
ulcerative  stomatitis.  The  latter  cleared  up  except  for  one  ulcer. 
This  necrotic  area  became  gangrenous  in  its  centre.  A  specimen 
removed  did  not  show  the  streptothrix  of  noma.  On  ]\Iarch  17  a 
grayish  membrane  was  observed  covering  the  vulva  and  extending 
over  the  labia  minora  and  across  the  perineum  to  the  rectiun.  Cul- 
tures for  diphtheria  were  negative;  antitoxin  had  no  effect.  The 
membrane  spread,  the  affected  area  became  necrotic  in  forty-eight 
hours,  and  there  was  a  profuse  discharge  of  a  gangrenous  odor  from  the 
vagina  and  rectum.  A  specimen  removed  from  the  edge  of  the  ulcer 
showed  the  streptothrix  of  noma.  After  two  weeks,  during  which 
period  the  child  was  profoundly  j)rostrated,  the  discharge  diminished 
and  the  ulcer  assumed  a  healthier  aj)])earance.  Although  there  was 
a  considerable  loss  of  tissue,  little  deformity  remained  when  healing 
was  complete.  Treatment  was  conservative.  During  convales- 
cence the  ulcer  in  the  mouth  slowly  healed. 

Case  II. — Measles,  ulcerative  stomatitis;  diphtheria  of  the  vulva; 
oral  noma;  recovery. 

Marie  F.,  aged  two  and  a  half  years;  was  always  well  and  strong. 
On  March  10  measles  developed,  in  the  course  of  which  ulcerative 
stomatitis  appeared.  ]\Iarch  16,  a  membrane  was  first  noticed  on 
the  vulva  similar  to  that  in  the  first  case.  Cultures  showed  Klebs- 
Loeffler  bacilli;  the  membrane  disappeared  after  antitoxin  injections. 
As  the  ragged  sloughing  ulcers  al)out  the  teeth  showed  no  signs  of 

-•^Weaver  and  Tunnicliff  (Jour.  Infec.  Dis.,  1907)  demonstrated  that  this  streptothrix  is 
decolorized  by  Gram's  method.  They  obtained  the  best  staining  reactions  by  dropping  n 
10  per  cent,  saturated  solution  of  alcoholic  gentian  violet  in  5  per  cent,  phenol  on  the  sectioa 
fthat  had  been  embedded  in  paraffin,  treated  with  .xylol,  followed  by  absolute  alcohol)  for  five 
minutes,  clearing  with  aniline  oil,  washing  with  xylol,  anti  moimting  in  balsam.  A  complete 
bibliography  of  noma  is  given  by  Weaver  and  Tunnicliff,  Journal  of  Infectious  Diseases,  Janu- 
ary, 1907. 

-'  The  streptothrix  stained  very  well  in  our  c:j.ses  with  the  simple  method  of  Perthes.  I 
obtained  the  specimens  by  removing  a  small  wedge  of  ti.ssue  from  the  edge  of  the  ulcer,  employ- 
ing small  straight  scissors  and  forceps.     A  tonsillar  '  'punch"  may  be  employed  to  advantage. 
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healing,  thev  were  cauterized  with  the  actual  cauterv  on  March  25. 
Following  this  all  but  one  of  the  ulcers  healed.  The  latter  was 
situated  near  the  right  upper  canine  tooth;  a  section  removed 
from  it  showed  the  streptothrix  of  noma.  Treatment  consisted  of 
cauterization  every  second  day.  April  S,  infiltration  of  the  upper 
lip;  ulcer  much  larger;  superior  maxilla  exposed;  overlying  skin 
bluish.  General  condition  good;  slight  fever  and  prostration. 
After  fragments  of  the  necrotic  superior  maxilla  had  separated, 
improvement  began.  The  violaceous  hue  of  the  skin  disappeared; 
the  infiltration  softened;  and  finally  the  slough  separated  from  the 
ulcer.  A  specimen  removed  at  this  time  showed  numerous  spindle- 
shaped  rods  extending  into  normal  tissue,  but  no  mycelium.  The 
treatment  was  conservative  from  the  time  the  gangrene  began  to 
spread. 

Case  III. — Measles;  diphtheria;  oral  noma;  recovery. 

Isidor  L.,  aged  two  years,  had  been  previously  well  and  strong. 
Measles  March  18,  complicated  by  faucial  diphtheria.  The  mem- 
brane disappeared  a  few  days  after  antitoxin  injections.  About 
one  week  later  an  ulcer  appeared  about  the  upper  incisors.  Despite 
several  cauterizations,  it  spread  until  a  large  piece  of  necrotic  maxilla 
was  exposed.  Treatment  by  cauterization  was  then  stopped.  A 
specimen  removed  showed  the  typical  streptothrix.  The  upper  lip 
became  exceedingly  firm  and  infiltrated,  but  the  skin  remained  un- 
changed. During  a  period  of  ten  days  this  condition  was  stationary; 
the  child  was  listless  and  apathetic,  he  had  no  fever,  pulse  was 
rapid.  Then  a  large  fragment  of  necrotic  maxilla  became  detached 
and  was  removed.  Thereafter  the  local  and  general  condition 
improved.  Treatment  was  conservative  after  the  spread  of  the 
ulcer.     Little  deformity  remained  after  healing  was  complete. 

Case  IV. — Measles;  pneumonia;  oral  noma;  death. 

Doris  A.,  aged  three  years,  was  always  pale  and  weakly.  Entero- 
colitis in  1007,  with  recurrences  from  time  to  time.  ^Measles  March  8, 
complicated  by  a  severe  pneumonia.  On  j\Iarch  17  an  ulcer  was 
seen  on  the  mucous  membrane  of  the  right  cheek.  Cultures  nega- 
tive; antitoxin  without  efi^'ect;  characteristic  odor  from  the  mouth. 
The  cheek  l)ecame  indurated  very  rapidly,  the  overlying  skin 
assumed  the  typical  color,  the  ulcer  spread  to  the  vermilion  border 
of  the  lip.  The  child  died  March  21,  apparently  overcome  by 
toxemia.  The  treatment  was  cojiservative.  A  specimen  was  not 
removed. 

Case  V. — Mea.^-lrs:  dij)lilhrri(i:  ulcerafirc  stomatitis;  oral  noma; 
death. 

Harry  S.,  always  well  and  strong.  Measles  March  12;  tonsillar 
diphtlieria  March  1!).  The  latter  yielded  to  antitoxin  injections. 
A  mild  form  of  stomatitis  was  present.  On  March  '2'A  a  ragged  ulcer 
appeared  l)elow  the  lower  central  teeth,  where  there  had  l)een  no 
previous  lesion.     A  section  showed  the  streptothrix  of  noma.     Thor- 


I 


NEUHOF:   AX   EPIDEMIC   OF   NOMA  711 

ough  cauterization  was  practised;  tlie  next  day  the  adjoining  maxilla 
was  exposed  and  the  sul)niaxillarv  region  was  infiltrated.  On 
March  25  an  ulcer  appeared  about  the  teeth  of  the  upper  jaw 
exactly  opposite  the  gangrenous  lesion  of  the  lower — apparently  a 
contact  infection.  It  spread  rapidly,  and  the  eyelids  and  lip  became 
puffy;  an  offensive  discharge  issued  from  the  nostrils.  The  upper 
lesion  spread  more  rapidly  than  the  lower.  Temperature  ranged 
from  100°  to  104°;  pulse  very  rapid  and  small.  The  gangrenous 
ulcers  finally  perforated  the  skin  over  the  chin  and  over  the  upper 
lip;  pus  appeared  in  the  diarrlireal  stool;  the  patient  succumbed 
IMarch  30. 

Case  VI. — Measles;  pneumo)U(t;  ulcerdtirc  sfomafifis;  diphtheria: 
oral  noma;  death. 

Daniel  B.,  aged  three  years;  always  ailing  and  on  special  diet 
for  a  year.  ^Measles  March  14;  shortly  after,  a  severe  ulcerative 
stomatitis.  Pneumonia  with  moderate  prostration;  convalescent 
by  March  20.  Faucial  diphtheria  on  March  21,  yielding  to  anti- 
toxin injections.  On  March  23  an  ulcer  was  first  noted  on  the  inner 
surface  of  the  left  cheek;  at  the  same  time  a  faintlv  P^angrenous 
odor  of  the  breath  was  observed.  A  section  removed  showed  the 
lesion  of  noma.  Althouoh  the  ulcer  was  thoroughlv  cauterized,  it 
spread  and  the  overlying  skin  became  necrotic;  perforation  occurred 
two  days  before  death.  The  latter  occurred  on  April  3  from  a  septic 
bronchopneumonia.  This  patient  suffered  consideralile  pain — 
an  exceptional  feature  in  our  cases. 

Case    VII. — Measles;    ulcerative   stomatitis;    oral    noma;   de  th. 

Eddie  A.,  aged  two  and  a  half  years;  was  always  strong  and  well- 
nourished.  Measles  appeared  Alarch  G,  complicated  by  ulcerative 
stomatitis  of  moderate  severity.  On  March  18  an  ulcer  was  first 
seen  in  the  normal  mucous  membrane  along  the  frenum  lingujie. 
With  daily  deep  cauterization,  this  ulcer  remained  stationary, 
whereas  the  ulcers  surrounding  the  teeth  healed.  A  section  taken 
from  the  sublingual  lesion  showed  the  streptothrix  of  noma;  one 
removed  from  one  of  the  other  ulcers  did  not.  On  April  1  the 
ragged  ulcer  under  the  tongue  began  to  spread  on  the  surface  and 
into  the  depths.  It  became  gangrenous,  spread  over  the  whole  floor 
of  the  mouth,  and  caused  a  marked  induration  in  the  submaxillary 
region.  On  April  4  an  ulcer  under  the  upper  lip  appeared,  ()])posite 
the  lower  ulcer.  It  spread  more  rapidly  than  the  original  lesion. 
April  7,  gangrene  of  the  .skin  over  both  ulcers.     Death  on  April  9. 

Case    VIII. — Measles;   ulcerative   stomatitis;   oral   noma;   death. 

David  R.,  aged  two  and  a  half  years;  always  ailing  and  weakly. 
Had  measles  [March  17,  complicated  by  mild  ulcerative  stomatitis. 
March  22,  apparently  on  the  base  of  one  of  the  ulcers  about  the 
lower  central  incisors  there  was  a  large  deep  ulcer.  A  specimen 
showed  the  streptothrix.  The  ulcer  was  frecjuently  cauterized,  and 
did  not  grow  larger  until  April  4.     It  then  i)egan  to  spread,  so  that 
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by  April  7  the  chin  was  swollen  and  shiny.  The  next  day  a  contact  (  ?) 
lesion  appeared  on  the  upper  gums  and  spread  like  the  primary 
ulceration.  A  specimen  removed  showed  the  same  pathological 
picture  as  that  from  the  lower  lesion.  The  skin  of  the  chin  became 
gangrenous,  and  soon  after,  gangrene  of  the  upper  lip  developed. 
The  patient  died  April  11;  he  was  not  prostrated  until  twenty-four 
hoiu's  before  death. 

In  the  last  three  cases  frecpient  cauterization  was  employed  after 
the  ulcers  had  begun  to  spread,  in  order  to  determine  its  value  in 
this  stage  of  the  disease.  This  radical  treatment  had  no  salutarv 
effect  on  the  lesion;  if  anything,  it  appeared  to  hasten  the  spread 
of  the  gangrene. 

To  these  undoubted  cases  of  noma  I  would  add  the  three  cases 
to  which  reference  has  already  been  made.  All  three  patients  had 
measles,  and  in  two  of  them  ulcerative  stomatitis  developed.  In 
both  the  stomatitis  cleared  up  with  the  exception  of  one  ulcer.  In  the 
third  case  there  was  a  single  ulcer  from  the  outset.  The  ulcer,  in 
each  case,  was  deep,  ragged,  and  necrotic,  identical  with  the  idcer 
observed  in  the  pregangrenous  stage  of  noma.  Specimens  taken 
from  the  edge  of  the  ulcer  showed  in  each  case  the  streptothrix  of 
Perthes.  The  ulcers  were  submitted  to  frequent  and  thorough 
cauterizations,  and  after  a  period  of  two  to  four  weeks  they  healed 
without  any  spread  of  necrosis  and  without  the  development  of 
serious  constitutional  symptoms. 

Among  the  patients  with  stomatitis  there  were  several  who  had 
very  suspicious  ulcers.  Specimens  removed  did  not  show  the 
streptothrix,  and  none  of  these  patients  developed  noma. 

Tt  will  have  been  noted  that  for  the  cauterizations  and  for  the 
removal  of  specimens  no  anesthesia  was  employed.  This  was  done 
for  the  following  reasons:  In  the  first  })lace  the  manipulations  may 
be  carried  out  quite  painlessly.  In  the  second  place,  these  children 
are  already  much  weakened  by  their  disease,  and  the  function  of  their 
lungs  is  impaired  by  the  associated  })ulmonarv  affection;  in  them  a 
general  anesthesia  nnist  certainly  be  very  (hmgerous.  In  not  a 
few  of  the  patients  who  were  operated  u))()n  under  general  anesthesia 
septic  pneumonia  followed. 

In  Cases  II,  VIl,  and  VIII,  the  sj)read  of  gangrene  was  dehiyed 
about  two  weeks,  in  each  case,  by  repeated  cauterizations,  and  I 
believe  that  if  cauterization  had  been  begun  earlier,  the  spread  of 
noma  might  have  been  uuich  longer  delayed.  It  cannot,  of  course, 
be  y)roved  that  the  three  cases  of  ulcer  identical  clinically  and  histo- 
logically with  the  j)regangr<MM)us  ulcer  of  noma  were  really  cases  of 
noma  al)orted  by  I'adical  treatment;  the  Hndings,  ho\vt>ver,  all  point 
in  that  direction.  It  aj)pears  to  me.  from  our  experience,  that  the 
radical  treatment  is  of  value  only  in  the  pregangrenous  stage  of 
noma.  We  have  found  the  stre|)tothri\  in  this  stage,  and  hence  have 
concluded  that  it  is  unnecessary  to  wait  for  the  ap})earance  of  gan- 
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grene  in  order  to  institute  radical  treatment.  As  before  stated, 
actual  cauterization  is  as  effectual  as  excision  and  is  less  nnitilating. 

The  close  association  of  noma  with  ulcerative  stomatitis  was 
seen  in  this  epidemic.  Ulcerative  stomatitis  of  varying  severity  was 
present  in  8  of  the  11  patients;  in  some  of  the  cases  the  ulcers 
were  necrotic,  almost  gangrenous.  Yet  in  only  one  (Case  VIII) 
did  it  seem  prol)aV)le  that  noma  had  developed  on  one  of  the  lesions 
of  ulcerative  stomatitis.  From  the  observation  of  all  the  cases  in 
this  epidemic,  and  from  the  microscopic  studies,  we  must  conclude 
that  disease  of  the  mouth  prepared  a  favorable  soil  for  the  develop- 
ment of  noma,  but  tiiat  there  was  no  evitlence  of  a  direct  etiolo^'ical 
connection  between  stomatitis  and  noma. 

^^^lat  significance  should  he  attached,  in  Cases  V,  VII,  and  VIII, 
to  the  development  of  gangrenous  ulcers — apparently  by  contact — 
cannot  l)e  determined.  Such  a  path  of  transmission  of  the  disease 
would  seem  proba})le;  it  occurred  in  three  of  our  five  fatal  cases. 
In  one  of  these  patients  the  microscopic  examination  revealed  the 
streptothrix  in  sections  from  the  second  ulcer.  I  have  been  unal)le 
to  find  any  mention  in  the  literature  of  second  ulcers  in  noma.^^ 

Coxc'Li'sioxs.  Noma  usually  appears  in  epidemic  form;  its 
contagiousness  has  not  been  proved.  The  disease  is  an  entity,  and 
not  a  later  stage  of  ulcerative  stomatitis;  the  latter  offers  a  good  soil 
for  the  development  of  noma.  There  is  regularly  present  in  noma 
a  streptothrix  characterized  by  a  thick  meshwork  of  mycelium  at 
the  border  line  between  normal  and  necrotic  tissue;  fine  rods  and 
spirilla  extend  from  mycelium  into  the  adjacent  tissues.  The 
constant  presence  of  this  streptothrix,  to  the  exclusion  of  other 
organisms,  indicates  that,  in  all  probability,  it  stands  in  direct 
etiological  relationship  to  noma.  The  streptothrix  is  present  in 
noma  before  the  disease  is  fully  manifest — in  the  pregangrenous 
stage.  It  is  in  this  stage  of  the  disease  that  radical  treatment  is  to 
be  practised;  after  the  ulcer  spreads,  the  best  results  are  obtained 
by  conservative  measures.  General  anesthesia  should  not  be 
employed  in  any  form  of  treatment  because  of  the  pronounced 
tendency  to  the  development  of  septic  pulmonary  di.sease. 

^  Blood  exiiminations  were  made  in  four  eases.  There  was  a  marked  anemia  (2,000,000  red 
cells),  with  decided  poikilocytosis  and  anisocytosis;  no  leukocytosis.  The  blood  drop  wits  very 
watery  and  was  expre.ssed  with  difficulty.  Cells  resembling  myelocytes  were  present  in  the 
spreads.  In  three  patients  Witssermann  tests  were  kindly  made  by  Dr.  Kai)lan,  bacteriologist 
to  the  Montefiore  Home,  with  negative  results.  They  were  done  becau.se  it  has  been  suggested 
that  the  organism  of  noma  is  in  the  same  class  a-s  Treponema  pallidum. 
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THE  ANTITRYPTIC  ACTIVITY  OF  HUMAN  BLOOD  SERUM:  ITS 
SIGNIFICANCE  AND   ITS  DIAGNOSTIC  VALUE/ 

By  Richard  Weil,  ]\I.D., 

OF    NEW    YORK. 

(From  the  Department  of  Experimental  Therapeutics,  of  Cornell  Fniversity  Medical  College.) 

It  is  not  much  more  than  a  year  ago  that  Brieger  and  Trebing 
announced  that  a  new  characteristic  of  the  blood  in  ca.se.s  of  cancer 
had  been  determinend.  Tlii.s  new  feature  con.si.sted  in  a  marked 
increase  in  the  power  of  the  serum  to  inhibit  the  proteolytic  activity 
of  solutions  of  trypsin,  and  w'as  so  constant  an  accompaniment  of 
cancer  as  to  be  present  in  over  95  per  cent,  of  the  cases.  Since  the 
publication  of  their  original  paper,  investigations  on  this  subject 
have  followed  each  other  in  rapid  succession,  .so  that  the  literature 
has  come  to  assume  a  very  goodly  volume.  As  the  result  of  this 
accumulation  of  data,  it  has  become  increasingly  evident  that  the 
"antitryptic  reaction,"  as  it  is  called,  is  not  an  exclusive  charac- 
teristic of  cancer:  it  appears  under  certain  other  conditions  of 
di.sea.se;  it  marks  the  change  from  breast  to  artificial  feeding  in 
infants;  it  is  a  .striking  feature  of  the  onset  of  labor  and  the  puer- 
perium,  as  contrasted  with  pregnancy;  in  other  words,  it  appears 
to  be  a  physiological  adaptation  of  widespread  significance  and 
value.  On  the  other  hand,  the  fact  is  not  to  be  gainsaid  that  the 
accumulation  of  evidence  has  not  materially  weakened  the  assump- 
tion originally  maintained  by  Brieger  and  Trebing — the  antitryptic 
reaction  is  an  almost  constant  accompaniment  of  cancer,  and  occurs 
in  a  very  much  smaller  proportion  of  all  other  di.sea.ses.  The  sig- 
nificance of  this  a.ssociation  between  cancer  and  this  biological 
change  in  the  character  of  the  serum  must  be  regarded  as  a  matter 
of  some  importance,  aside  from  any  practical  diagnostic  application 
which  may  attach  to  it.  It  is  part  of  the  larger  problem  of  the 
general  constitutional  influence  exerci.sed  by  the  newgrowth  upon 
its  host.  In  a  larger  view,  the  physiological  value  of  the  reaction, 
and  its  general  relation  to  the  subject  of  innnunity,  is  a  matter 
which  requires  elucidation.  In  the  present  paper  the  subject  will 
be  considered  from  the  various  points  of  view  whicli  have  oc('Uj)ied 
investigators,  and  which  have  been  outlined  above. 

Methods."  The  methods  at  present  in  use  for  determining  the 
antitryptic  value  of  .serum  are  the  fruit  of  a  long  |)roce.ss  of  evolution, 
the  (h'tails  of  which  need  not  here  be  sketched.  'I'here  are  essentially 
(wo  methods  ill  common   use.     The  first   of  these,  winch  was  em- 

'  Hefernt  to  the  Anieriran  A.s.sociation  for  Caiicor  Kc.^ienrch.  road  at  a  nieetitiK  held  in  New 
York  City,  November  27,  1909. 

'A  more  (letjiile<i  rriti<|uo  of  tlip.se  mefluxls  m:iy  l>c  found  in  ji  pjiper  \>y  the  author, 
Areliives  of  Internal  Medicine,  1910,  p.  109. 
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ployed  by  Brieger  aiul  Trebing,^  makes  use  of  plates  of  coagulated 
serum  as  the  medium  of  digestion;  on  such  plates  a  drop  of  solu- 
tion of  trypsin  within  twenty-four  hours  makes  a  visible  depression 
or  dell.  A  series  of  mixtures  of  the  serum  under  examination,  and 
of  a  standard  solution  of  trypsin,  is  prepared,  in  which  a  constant 
quantity  of  the  serum  is  added  to  increasing  amounts  of  the  ferment. 
Of  each  of  these  mixtures  a  loopful  is  transferred  to  the  surface  of 
the  plates,  which  are  then  incubated  at  55°  for  twenty-four  hours. 
In  this  manner  it  is  possible  to  determine  in  each  case  just  how 
much  of  the  trypsin  solution  can  be  totally  inhibited  by  the  standard 
([uantity  of  serum,  and  so,  to  determine  the  "antitryptic  titer"  of  the 
serum.  The  other  method,  known  both  as  that  of  P'ufd  and  of  Gross/ 
employs  a  solution  of  casein  as  the  medium  of  digestion.  The  serum 
in  constant,  and  the  trypsin  solution  in  ascending,  quantities,  are 
added  to  a  series  of  test-tubes  containing  equal  amounts  of  casein 
in  solution.  At  the  end  of  two  hours  of  incubation,  the  undigested 
casein  is  precipitated  in  all  of  the  tubes  by  acidification;  note  is 
made  of  the  lowest  amount  of  trypsin  which  produces  complete 
digestion,  and  this  is  taken  to  indicate  the  limit  of  the  inhibitive 
activity  of  the  serum.  The  results  in  both  methods  are  expressed 
in  figures,  which  denote  the  number  of  tenths  of  a  cubic  centimeter 
of  trypsin  inhil)ited.  Through  a  preliminary  determination  of  the 
inhil)itorv  limits  of  normal  serum  it  becomes  possible  to  determine 
that  certain  serums  have  greatly  diminished  or  greatly  increased 
inhibitory  power. 

As  regards  the  purely  technical  details  of  these  methods,  it  may 
be  said  that  both  of  them  suffer  from  rather  serious  defects.  The 
serum-plate  method  is  open  to  tiie  same  objection  which  has  been 
made  to  Mette's  method  of  measuring  the  peptic  activity  of  the 
gastric  juice  by  means  of  the  quantitative  measurement  of  the 
amount  of  egg  albumen  which  it  is  capable  of  digesting.  Both 
egg  albumens  and  the  coagulated  serums  of  different  animals  differ 
very  considerably  among  themselves  in  digestibility,  so  that  there 
is  not  the  re(juired  constant  basis  of  comparison  (Klineberger 
and  Scholz").  Furthermore,  the  visual  appreciation  of  a  minute 
depression  on  the  surface  of  a  serum  plate  is  a  very  difficult  and 
inexact  procedure.  When  to  tiiese  sources  of  error  is  added  the 
fact  that  incubation  is  necessarily  carried  out  at  55° — certainly  far 
from  the  optimum  for  trypsin — and  that  bacterial  contamination  is 
a  possible,  though  not  a  frequent,  element  of  confusion,  it  may  be 
understood  that  the  method  yields  results  only  apj)roximately  accu- 
rate. The  casein  method  is  certainly  far  simpler  and  easier  to 
manipulate.  In  addition  to  this,  it  has  the  added  advantages  of 
greater  accuracy  in  the  mixture  of  reagents,  a  normal  temperature  of 
incubation,  and  a  period  of  experiment  .so  short  as  to  exclude  bac- 

^Berl.  klin.  Woch..  1908,  p.  104L  <  Archiv  f.  exp.  Path.,  1907,  p.  137. 

'  Deut.  Archiv  f.  klin.  Med.,  1908,  p.  319. 
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terial  contamination;  furthermore,  the  "end-points"  of  the  readings 
are  fairly  sharp  and  accurate.  Brieger^  has  objected,  with  regard 
to  this  method,  that  the  classification  of  serums  is  more  or  less  inexact; 
that  the  results  are  inconstant;  and  that  the  acid  may  produce  a 
soluble  acid  albumin,  and  so  obscure  the  "end-point"  of  the  series 
of  readings.  None  of  these  objections,  however,  is  valid  in  fact; 
they  are  all  purely  theoretical.  Numerous  other  objections  have 
been  made  to  the  methods,  the  most  important  being  that  recently 
advanced  by  ]\Iarcus,^  who  was  one  of  its  originators.  He  states, 
as  is  well  known  to  be  the  fact,  that  only  a  portion  of  the  trypsin  goes 
into  solution,  and  hence  maintains  that  there  must  be  a  considerable 
degree  of  variation  in  the  strength  of  solutions  presumed  to  be 
equal.  He  proposes  to  obviate  this  very  serious  difficulty  by  means 
of  the  use  of  glycerin  extracts  of  the  trypsin,  which  preserve  their 
strength  unaltered  for  considerable  periods  of  time,  and  hence  may 
be  kept  as  standard  stock  solutions.  Although  apparently  valid, 
this  objection  does  not  withstand  the  test  of  experiment.  As  shown 
by  Dr.  Feldstein  and  myself,  the  strength  of  a  series  of  solutions  of 
trypsin,  made  up  independently  with  ecjual  amounts  of  the  ferment 
and  salt  solution,  is  astonishingly  constant,  and  there  is  no  need  of 
the  modification  suggested  by  Marcus.  The  insoluble  material  is 
apparently  evenly  distributed  as  an  inert  impurity  in  the  commercial 
trypsins. 

The  most  serious  objection  which  can  be  made  to  the  method 
concerns  the  notation  of  results.  This  is  apparently  very  simple. 
The  results  are  stated  in  units,  which  represent  the  amoinits  of 
trypsin  inhil)ited,  in  tenths  of  a  cul)ic  centimeter  of  the  standard 
solution  used.  This  mode  of  representing  the  results  depends  on 
the  assumption  that  the  amount  of  antitrypsin  contained  by  serums 
is  directly  proportional  to  the  quantity  of  trypsin  which  they  are 
capable  of  inhi})iting.  In  other  words,  the  method  presupposes  that 
a  serum  of  the  titer  0.0  is  twice  as  strong  as  one  of  ().o.  Neither  the 
method  of  Brieger  nor  of  Bergmann  permits  of  an  experimental  tests 
of  this  hvj)othesis,  but  determinations  made  with  the  viscosimeter 
demonstrate  that  these  relationships  are  distinctly  not  so  simple  as 
demanded  l)y  the  theory.  If  an  aritinnetical  series  of  solutions  of 
trypsin  l)e  j)rei)ared,  and  the  necessary  inhil)itorv  amount  of  serum 
determined  for  each  member  of  the  series,  it  is  found  that  the  quanti- 
tative intervals  in  the  higher  determination  become  increasingly 
larger.  Consefjuently,  the  proportion  indicated  by  the  figures 
obtained  by  the  serum  or  casein  methods  is  entirely  incorrect. 
Nevertheless,  the  relative  antitryptic  strengtii  of  the  serums  is  correct, 
at  least  from  a  cpiantitative  standpoint,  and  it  is  fair  to  accept  the 
grouj)i!ig  of  serinns  obtained  by  these  methods  as  approximately 
accurate. 

'  Herl.  kliii.  Wocli.,  1908,  1415,  in  report  of  jliscussion. 
'  Ibid.,  1<)()9,  p.  i:)0. 
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The  viscosity  method*  previously  referred  to  depends  on  the  fact 
that  the  amount  of  di_(j:estion  produced  by  trypsin  in  gehitin  may  be 
measured  by  determining  the  aUeration  in  the  viscosity  of  the  latter 
medium.  The  effect  of  serum  in  controlling  the  activity  of  the 
trypsin  is,  of  coure,  very  simply  determined.  The  method  offers 
certain  very  distinct  advantages  over  those  previously  em])loyed. 
Whereas,  by  the  serum  or  casein  methods,  it  is  possible  to  make  only 
one  determination,  namely,  either  the  point  of  complete  inhibition 
or  of  total  digestion,  the  viscosimeter  determines  the  degree  of  inhi- 
bition at  any  moment  of  time.  The  method,  therefore,  substitutes 
the  use  of  a  single  mixture  for  that  of  a  series,  which  is  a  very  con- 
siderable gain  in  simplicity  of  technique.  ]\Ioreover,  the  method  is 
incomparably  more  flexible  than  those  previously  used,  and  permits 
of  the  determination  of  a  large  number  of  factors  otherwise  inacces- 
sible to  investigation. 

The  results  obtained  by  the  use  of  the  two  earlier  methods  have 
been  strikingly  concordant.  Indeed,  in  comparing  the  findings  yielded 
in  a  series  of  cases  l)v  both  the  serum  and  the  casein  methods,  I  found 
that  the  data  were  practically  interchangeable.  Brieger  originally 
asserted  that  about  95  per  cent,  of  the  cases  of  cancer  evinced  a 
marked  increase  in  the  antitryptic  value  of  their  serum. ^  He  subse- 
quently found  that  in  a  large  number  of  other  conditions,  including 
both  acute  infections  and  chronic  wasting  diseases,  the  same  phe- 
nomenon could  be  observed,  and  he  consetjuently  conchided  that  all 
diseases  associated  with  intense  destruction  of  body  protein  produced 
this  characteristic  alteration  in  the  plasma  of  the  blood.  Hence, 
although  he  continued  to  affirm  the  diagnostic  value  of  the  method 
in  all  cases  of  undetermined  newgrowth,  he  reached  the  conclusion 
that  in  general  all  conditions  of  "cachexia"— using  that  term  in  the 
broad  metal)olic  sense  of  wasting  disease,  either  acute  or  chronic — 
were  competent  to  produce  it.  Further  investigation  has,  in  general, 
given  ample  confirmation  to  these  conclusions,  if  the  term  cachexia 
is  interpreted  in  the  peculiar  sense  in  wliich  it  was  used  by  Brieger. 
All  observers  are  agreed  that  the  great  majority  of  cases  of  cancer 
give  evidence  of  increased  antitryptic  value  in  the  serum.  In  some 
series  the  percentage  of  positive  results  in  cases  of  cancer  ranges  as 
high  as  95  per  cent. ;  in  others  as  low  as  70  per  cent.  It  is,  however, 
very  frecpiently  found  in  the  acute  infections,  such  as  pneumonia, 
typhoid  fever,  sepsis,  and  polyarticular  rheumatism;  in  chronic  infec- 
tions, notably  tuberculosis;  in  diabetes  and  severe  anemias;  and  in 
Craves'  disease  almost  constantly.  These  data  amply  demonstrate 
that  the  change  in  the  serum  is  not  to  be  regarded  as  a  characteristic 
l)iological  response  to  the  presence  of  newgrowtlis.  They  indicate 
that  it  is  an  evidence  of  pathological  derangement  of  much  wider 

*  Since  the  presentation  of  this  paper,  a  prehminary  report  on  the  viscosity  method  has 
appeared,  Feldstein  and  Weil,  Proc.  Soc.  Exp.  Biol,  and  Medicine,  February,  1910. 
9  Berl.  klin.  Woch.,  1908,  pp.  13-19  and  2260. 

VOL.  139,  NO.  5.— .M.\Y,  1910.  24 
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distribution.  Furthermore,  it  seems  misleading  to  consider  the 
reaction  as  characteristic  of  conditions  of  cachexia,  in  view  of  the 
fact  that  this  term  must  be  extended  so  as  to  inchide  a  large  number 
of  conditions  which  can  by  no  possibility  be  classified  as  cachectic. 
The  general,  condition  of  nutrition  of  patients  whose  serum  yields  the 
reaction  is  frequently  excellent,  and  could  never  be  understood  as 
cachectic.  The  theory  of  causation  involved  in  the  term  "Kachexie 
Reaktion"  will  be  subsequently  discussed,  but  the  term  itself  should 
certainly  be  allowed  to  fall  into  disuse 

Not  only  under  pathological  cojiditions,  however,  does  this  reac- 
tion occur.  It  has  been  found  to  accompany  and  characterize  cer- 
tain processes  which  may  be  called  physiological,  although  they 
denote  a  certain  alteration  in  the  normal  course  of  metabolism.  Its 
occurrence  in  the  blood  of  infants  has  been  investigated,  and  it  has 
been  found  that  such  infants  as  are  being  nourished  at  the  breast 
never  display  an  increased  antitryptic  content  of  the  blood  (Reuss'"). 
On  the  other  hand,  with  the  inauguration  of  artificial  feeding,  the 
reaction  at  once  becomes  prominent.  In  pregnancy  it  has  been 
found  that  no  antitryptic  reaction  occurs,  but  with  the  onset  of 
labor  it  makes  its  appearance,  and  persists  through  the  puerperium 
(Becker^^). 

It  is  evident  that  these  findings  may  be  discussed  either  from  the 
standpoint  of  their  diagnostic  value,  or  as  a  biological  phenomenon 
of  purely  theoretical  interest.  Diagnostically,  the  opinion  of  the 
various  authors  who  have  worked  upon  this  problem  is  strikingly 
in  accord.  As  a  general  diagnostic  method,  the  increase  in  the 
antitryptic  index  occurs  in  too  many  conditions  to  have  the  value 
of  a  specific  symptom.  On  the  other  hand,  the  absence  of  the  anti- 
tryptic reaction  in  the  l^lood  may  be  taken  generally  as  arguing 
against  the  existence  of  cancer.  In  the  presence  of  a  neo])lasm  of 
doubtful  character,  a  positive  reaction,  in  the  absence  of  complicating 
conditions,  notably  tuberculosis,  argues  with  a  strong  degree  of 
probability  in  favor  of  the  diagnosis  of  malignancy  (Roche,*^  Hort,'^ 
liraunstein,''  Bayly'"). 

The  method  has  apparently  stood  the  test  of  clinical  experience, 
and  has  proved  to  be  of  distinct  value  when  applied  rigidly  within 
the  ])res('ribed  limits.  As  regards  other  conditions,  Meyer'*  asserts 
that  the  reaction  occurs  with  such  r(>guliirity  in  cases  of  (iraves' 
dist^ase,  that  it  may  be  relied  upon  in  the  diagnosis  of  the  numerous 
obscure  and  abortive  forms  of  the  disease  known  as  farmcs  frii,'itcii. 
It  has  been  claimed  by  AYiens'^  that  the  strength  of  the  reaction  has 

>"  Wiener  klin.  Wocli..  lOnO.  p.  1171.  »  Miinch.  med.  Woch..  liWH.  p.  1363. 

'•  Archives  of  Iiiteni:il  Medicine,  1909,  p.  LM9.  ' '  Hrit.  Med.  Jour.,  1909,  p.  906. 

••  Dent.  med.  Woch.,  1909,  p.  573. 

"  Brit.  Med.  .Tour.,  1909,  p.  1220.      (Hayly  nicitsurcd  dinrstion  hy  electrooonductivity.) 

"Berl.  klin.  Woch.,  1909,  p.  1004. 

"  Deuf.  Archiv  f.  klin.  Med.,  liK)9,  p.  r>2. 
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marked  proiiiio.stic  value  in  the  acute  infections,  hut  this  view  is 
certainly  erroneous. 

Looked  at  as  a  hiological  phenomenon,  the  reaction  suggests 
many  problems,  and  has  given  rise  to  a  considerable  amount  of 
research.  The  chemical  nature  of  the  antitrypsin,  its  character  as  a 
specific  "immune  body,"  its  relationship  to  artificially  produced 
antitrypsin,  and  the  causes  of  its  production,  are  subjects  which 
demand  elucidation,  if  the  physiological  significance  ancl  the  patho- 
logical import  of  the  reaction  are  to  find  an  explanation. 

The  chemical  basis  of  the  antitry{)tic  reaction  has  not  been  satis- 
factorily determined.  It  was  originally  asserted  by  Glaessner"*  that 
the  antitrypsin  was  associated  with  the  euglobulin  fraction  of  the 
serum,  which  is  that  part  of  the  serum  globulins  least  soluble  in 
water,  and  roughly  corresponds  to  the  fraction  which  comes  down 
in  dialyzing  or  on  adding  acetic  acid  to  the  dihited  serum  (Hedin'*). 
Cathcart,-**  on  the  other  hand,  asserts  that  the  globulins  do  not  pos- 
sess a:ntitryptic  action,  but  that  this  is  characteristic  of  the  albumin 
fraction,  that  is,  the  fraction  precipitated  between  half  and  full 
saturation  with  ammonium  sulphate.  Schwarz^^  has  reached  the 
conclusion  that  the  antitryptic  fraction  of  the  serum  exists  in  the 
form  of  a  lipoid.  He  found  that  he  could  inactivate  antitryptic 
serums  by  washing  out  the  lipoids  with  ether.  Such  serums  could  be 
reactivated  by  the  addition  of  lecithin.  Lecithin  in  salt  solution 
enuilsion,  if  added  to  serum,  exercised  considerable  tryptic  inhibition ; 
if  the  mixtures  were  kept  at  65°  for  one  hour,  this  inhibitory  activity 
was  markedly  enhanced,  indicating  that  the  inhibitory  substance  is 
a  lipoid-albumin  compound.  Furthermore,  he  found  by  analysis 
that  increase  in  the  antitryptic  titer  of  a  serum  was  constantly  asso- 
ciated with  an  increase  in  the  amount  of  ether-soluble  substances 
which  it  contained.  These  conclusions  substantiate  the  earlier 
findings  of  Pribram.  Literesting  as  are  these  data,  they  fail  to  sup- 
port tlie  contention  that  antitrypsin  is  a  lipoid  substance.  It  is  well 
known,  for  example,  that  lipoids  are  essential  to  the  activation 
of  cobra  venom  in  the  production  of  hemolysis;  nevertheless,  it 
would  be  erroneous  to  consider  the  lipoid  substance  as  the  active 
hemolysin.  Lipoids  have  been  shown  f  Bang^-')  to  play  an  analogous 
auxiliary  role  in  many  processes  of  immunity,  while  the  essential 
factor,  the  active  agent,  is  a  protein.  It  is  conservative  to  maintain 
this  position  with  reference  to  antitrypsin,  admitting  meanwhile  the 
possible  importance  of  lipoids  as  subsidiary  factors. 

Is  the  so-called  antitryptic  action  of  the  serum  dependent  on  the 
presence  of  an  "immune  l)ody,"  or  is  it  an  accidental  property  of 
the  serum?  Tin's  question  is  really  of  fundamental  in)j)ortance, 
though  not  at  all  easy  to  answer.     It  was  found  by  ^'ernon■-•■'  that 

>«  Hofmeister's  Beitriige,  1903,  iv,  79.  "Jour.  Phy.siol..  19(W,  p.  193. 

="  Ibid.,  1904.  xxxi.  49(i.  -'  Wipn.  klin.  Worh.,  1909,  p.  Il.'il. 

-2  i:rgebiii.sse  d.  Physiologie,  1909,  p.  403.  "Jour.  Physiol.,  1904.  p.  34tj. 
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egg  albumin  in  solution  inhibits  the  digestive  action  of  trypsin  very 
actively.  But  it  is  a  still  more  striking  fact  that  charcoal  has  been 
shown  to  act  as  an  antitryptic  agent,  in  a  manner  very  similar  to 
serum.  The  amount  of  inhibition  is  proportional  to  the  quantity  of 
charcoal,  to  the  time  of  interaction,  and  to  the  temperature,  just  as  it 
is  in  the  case  of  serum.  In  fact,  "the  action  of  charcoal  was  found 
to  agree  with  that  of  the  tryptic  antibody  in  all  respects  tried,  and 
therefore  the  neutralizing  effect,  in  all  probability,  is  brought  about 
in  the  same  way  in  both  cases"  (Hedin-*).  It  is  perfectly  apparent 
that  neither  egg-  all)umen  nor  charcoal  can  in  realitv  contain  a  true 
antitrypsin,  and  that,  therefore,  the  effect  observed  is  simply  an  acci- 
dental phenomenon.  It  is  true  of  all  human  serums  that  they  very 
notably  inhibit  the  hemolytic  effect  of  saponin;  it  would,  however, 
be  entirely  unjustifiable  to  argue  from  this  fact  to  the  existence  of 
an  "antisaponin."  These  theoretical  objections  to  the  assumption 
of  an  "antitrypsin"  in  the  serum  have,  imfortunately,  not  received 
recognition  in  the  recent  literature.  On  the  other  hand,  it  must  be 
admitted  that  certain  observations  argue  strongly  in  favor  of  a  true 
antitrypsin,  as  against  a  general  property  of  serum  albimiin,  in  the 
interpretation  of  tryptic  inhibition.  Chief  among  these  is  the 
alleged  specificity  of  the  antitryptic  action.  Specificity  is,  as  is  well 
understood,  one  of  the  most  striking  characteristics  of  all  forms  of 
antibody,  and  its  absence  may  well  be  interpreted  as  a  powerful 
argument  in  the  negative.  Eisner,-"*  as  the  result  of  a  series  of  tests 
made  with  the  same  serums  against  rennet,  pepsin,  emulsin,  and 
cobra  lipase,  arrived  at  the  conclusion  that  serum  does  not  exhibit 
the  properties  of  a  general  ferment  inhibitor,  but  that  it  possesses 
a  special  and  characteristic  affinity  for  trypsin.  This  observation 
seems  to  indicate  the  existence  of  a  specific  antibody,  a  true  anti- 
trypsin. Glaessner  has  also,  on  insufficient  evidence  (Cathcart), 
asserted  that  the  antitrypsin  of  serum  is  most  active  against  the 
trypsin  of  the  same  species,  and  is  somewhat  specific  even  for 
various  animal  trypsins.  The  facts  do  not,  however,  appear  to  bear 
out  these  contentions.  It  has  been  possible  in  our  laboratory,  by 
means  of  the  viscosimeter,  to  demonstrate  that  all  human  serums 
inhibit  papain,  whicli  is  a  vegetable  ])roteolyti('  ferment,  in  a  con- 
stant ratio  to  the  degree  with  which  they  inliil)it  trypsin.  It  seems, 
tlierefore,  impossible  to  accept  tlie  specificity  of  the  antitrypsin  of 
the  serum.  Tiie  antitryptic  function  is  exercised  by  an  ali)uminous 
substance,  thermolabile,  indeed,  like  the  true  antibodies,  but  dif- 
fering essentially  from  these  in  the  lack  of  sjn'cificity.  In  view  of 
tliis  fact,  and  of  certain  otlier  dilVerences,  the  argument  (Meyer"'') 
in  favor  of  a  true  antil)od\  as  tlie  liasis  of  tliis  function  of  the  serum 
loses  very  mat<'rially  in  credibiHty. 

-'  Mi()(liPini(:il  Journiil,  lOOO,  p.  484. 

-'  Ztschr.  f.  Irnmuiiit-Hsfotscluing,  11)09,  ii,  650. 

'»  Berl.  klin.  Woch.,  1!)09,  p.  2139. 
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This  conclusion  makes  it  very  much  simpler  to  dispose  of  the 
much  debated  problem  as  to  the  identity  of  the  normal  antitrypsin 
of  the  serum  with  that  produced  artificially  in  animals  by  the  injec- 
tion of  trypsin.  All  antiferments  hitherto  produced  by  this  method 
have  been  found  to  be  characteristically  specific.  Thus,  by  the 
injection  of  rennet,  ^Morgenroth"^  succeeded  in  producing  an  anti- 
rennin  which  powerfully  inhibited  the  action  of  the  injected  ferment, 
but  had  no  influence  on  vegetable  rennet.  The  entire  su])ject  of 
antiferments  is,  however,  in  such  a  condition  of  confusion  that  it  is 
almost  impossible  to  draw  any  very  definite  conclusions.  Achalme^* 
produced  an  active  antitrypsin  by  the  injection  of  trypsin,  but 
I^andsteiner  failed  to  reproduce  this  result.  In  our  own  laboratory, 
the  injection  of  trypsin  into  guinea-pigs  has  been  uniformly  without 
effect.  The  most  striking  experiments  are  those  recently  reported 
from  the  Pasteur  Institute  on  the  result  of  the  injection  of  pepsin 
and  of  papain.  It  has  been  shown  by  Cantacuzene  and  Jonescu^^ 
that  when  rabbits  are  immunized  to  pepsin  by  the  injection  of 
increasing  doses,  the  serum  responds  by  the  production  of  an  anti- 
l)0(ly  capable  of  fixing  complement,  but  possesses  no  increased 
antiferraent  action.  Similarly,  Pozerski^*'  has  shown  that  the  serum 
of  animals  immunized  to  papain  contains  a  specific  precipitin,  and  an 
antibody  which  fixes  complement  in  a  characteristic  fashion;  but 
this  very  immunized  serum  is  just  as  easily  digested  by  the  ferment 
as  is  normal  serum.  The  natural  antitrypsin,  so-called,  differs, 
therefore,  in  many  important  particulars  from  the  antibody  arti- 
ficially produced  by  the  injection  of  ferments  into  animals,  and  this 
fact  constitutes  an  additional  argument  for  regarding  it  as  some- 
thing essentially  difterent  from  a  true  antibody. 

The  conception  of  antitrypsin  as  an  antibody  has,  however,  domi- 
nated practically  all  the  theories  which  have  hitherto  been  advanced 
in  the  attempt  to  explain  it.  In  spite  of  the  fact  that  it  caimot 
properly  be  so  regarded,  these  theories  do  not  necessarily  forfeit 
their  validity.  It  is  perfectly  reasonable  to  assume  that  the  serum 
may  respond  to  a  given  stimulus  by  means  of  a  protective  mechanism 
which  does  not  answer  to  the  criteria  characteristic  of  antibodies 
and  amboceptors.  It  has  generally,  and  very  naturally,  been 
assumed  that  the  presence  of  antitrypsin  in  the  serum  is  evidence  of 
an  effort  on  the  part  of  the  organism  to  protect  itself  against  self- 
digestion.  If  this  be  the  case,  then  a  tryptic  ferment  should,  theo- 
retically, l)e  present  in  the  serum,  and  this  has  actually  been 
demonstrated  to  be  the  fact  by  Iledin  and  by  Delezennef^  it  is, 
therefore,  an  importaiit  matter  to  determine  its  source  of  supply. 

27Centralbl.  f.  Bakteriologie,  1899,  p.  349. 
28Annales  de  I'Institut  Pasteur.  1901,  xv,  73G. 
MCompt.-rend.,  de  la  Soc.  de  Biol.  1909,  p.  53. 
aoAnnales  de  I'Institut  Pasteur,  1909,  p.  205. 
a  Compt.-rend.  de  la  Soc.  de  Biol.,  1903,  Iv,  132. 
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There  are  four  of  such  sources  theoretically  conceivable  at  present, 
namely,  the  pancreas,  the  leukocytes,  the  organs,  and  the  new- 
growths.  P^ach  of  these  has  had,  and  has,  its  champions,  and 
each  requires  consideration.  The  pancreas,  as  a  source  of  supply 
of  trypsin,  is  a  very  obvious  suggestion.  Ambard^-  suggests  that 
the  antitrvptic  reaction  is  so  marked  in  cases  of  gastric  carcinoma, 
because  this  condition  is  associated  with  compensatory  overactivity 
of  the  pancreas.  There  is,  however,  no  evidence  that  the  pan- 
creatic trypsin  is  absorbed  from  the  intestine,  and  circulates  in 
the  serum.  Moreover,  the  explanation  fails  to  explain  the  increase 
in  Graves'  di.sea.se,  or  the  acute  infections.  The  polynuclear 
leukocytes,  as  is  well  known,  contain  an  active  proteolytic  fer- 
ment in  most  respects  identical  with  trypsin.  It  has  been  m*ged 
that  the  constant  disintegration  of  leukocytes  must  neces.sarily  free 
a  consideral)le  amount  of  this  ferment  in  the  serum,  and  Hedin 
is  of  the  opinion  that  the  tryptic  ferment  which  he  succeeded 
in  isolating  from  the  serum  actually  represents  the  remnant  of  the 
intraleukocytic  ferment.  The  view  that  the  antitrvptic  reaction 
of  serum  is  the  manifestation  of  a  response  to  the  excessive  disinte- 
gration of  leukocytes  has  been  urged  and  defended  by  Jochmann,^^ 
Wiens,^  Weins  and  Schlecht,^^  Bittort/^"  Landois,"  and  many  others. 
As  a  result  of  the  study  of  a  large  number  of  pathological  condition.s 
in  which  the  differential  leukocyte  curve  has  been  carefully  plotted, 
and  the  antitrvptic  strength  of  the  .serum  also  has  been  repeatedly 
determined,  it  appears  that  there  are  certain  definite  relationships 
between  the.se  two  factors.  It  has  been  quite  satisfactorily  demon- 
strated that  with  the  onset  of  an  infection  the  antitrvptic  index  of 
the  serum  falls,  and  that  with  the  progress  of  the  infection  it  gradually 
ri.ses  again  to  the  level  of  the  normal,  and  then  passes  well  beyond 
this  to  a  highly  increased  index  (Landoi.s).  Wiens,  and  Wiens  and 
Schlecht,  have  shown  that  these  fluctuations  in  the  antitrvptic  index 
are  accurately  foreshadowed  by  variations  in  the  leukocyte  count, 
but  only  in  .so  far  as  the  polynuclear  leukocytes  detennine  these 
variations.  The  monoiniclear  cells  do  not  play  any  role  in  influ- 
encing the  index,  and  it  is,  therefore,  of  importance  in  the  under- 
standijig  of  the  interrelationship  of  these  phenomejia  that  the  ditier- 
ential  count  .should  invariably  be  made.  The  explanation  of  tiiese 
relationsjiips  is  based  on  the  well-known  fact  of  the  trvj)sin  content 
of  the  polynuclear  cells.  With  the  ons(>t  of  acute  infections  there 
is  an  immediate  and  rapid  increa.se  in  the  number  of  circulating 
polymiclcar   Icukocvtcs.      The   inevital)h'   destruction   of  a    certain 
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'*  Deut.  Airh.   f.   klin.   Me<l.,   1907,  j>.  4.'>G;   Minich.  ine<l    Woih  ,   UHtT.  p.  '.'(WT;  CentralU. 
f.   Inn.  Med.,  1908.  p.  7~:i. 

"  Dent.  Arrhiv  f.  klin.  Meil..  1909,  p    44.  "  n>i(l  ,  1907,  \<i,  p.  JIJ. 

"7  Beil.  klin.  Woih.,  1909,  p.  440. 
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proportion  of  these  cell.s  frees  an  exeessive  amonnt  of  trypsin , 
which  at  once  neutralizes  all  the  available  antitrvjisin  in  the  serum. 
Consequently,  the  antitrvptic  index  falls  well  l)el()w  normal,  and 
may  even  disappear.  This  is  the  so-called  negative  pha.se  of  the 
antitryptic  curve.  The  excess  of  trypsin  in  the  blood,  however, 
stimulates  the  production,  or  the  mobilization,  of  fresh  (juantities 
of  antitrypsin,  which,  in  accordance  with  P^hriicli's  interpretation  of 
Weigert's  laws  of  regeneration,  are  well  in  excess  of  the  amount  of 
trypsin  to  be  neutralized.  Consecpiently,  there  is  a  rapid  rise  in 
the  antitryptic  index.  This  is  the  so-called  positive  phase  of  the 
curve.  A  regulating  mechanism  of  some  kind  tends,  however,  to  keep 
the  amount  of  antitrypsin  in  circulation  only  a  little  in  excess  of  the 
trypsin,  and  this  gives  the  value  of  the  normal  index.  Fluctuations 
of  this  character,  in  which  the  leukocyte  count  and  the  curve  of  the 
antitryptic  index  pursue  a  parallel  course,  constitute  a  very  striking 
feature  of  all  infectious  conditions.  Wiens  went  so  far  as  to  assert 
that  in  such  conditions  a  constantly  increased  antitrvptic  index  was 
an  omen  of  ill  import,  and  augured  the  paralysis  of  the  mechanism 
of  defence,  specifically  the  polynuclear  leukocytes.  Thaller'"* 
reached  similar  conclusions  with  reference  to  puerperal  sepsis.  In 
this  belief  they  were  unf|uestionably  in  error,  inasmuch  as  the  index 
is  dependent  (juite  as  much  on  the  amount  of  antitrypsin  lilierated 
i\v  the  body  as  on  the  leukocytes  which  represent  the  reaction  to 
the  di.sease.  Indeed,  the  majority  of  acute  infections,  whether  the 
body  is  in  the  ascendant  or  not,  are  associated  with  an  increase  in 
the  antitrvptic  index.  In  addition  to  these  clinical  ol)servations, 
there  is  ample  experimental  evidence  (Miller^")  that  the  injection  of 
leukocytes,  or  of  leukocyte  extracts,  into  animals  is  followed,  after 
a  preliminary  fall,  by  a  marked  ri.se  in  the  antitrvptic  index.  It 
may  be  seen  from  the  preceding  analysis  that  cases  of  myelogenous 
leukemia  would  not  necessarily  be  associated  with  any  notal)le 
variation  in  the  antitryptic  index,  inasnnich  as  the  regulatory 
mechanism  maintains  the  index  at  its  constant  normal  level.  Joch- 
maim,  however,  as.serts  that  sudden  myelocyte  crises  may  so  flood 
the  l)loofl  with  trypsin  that  the  serum  actually  assumes  digestive 
j)()wer,  in  place  of  its  normal  inhii)itory  function. 

The  preceding  theory,  interesting  as  it  is,  does  not  fully  explain 
the  phenomena.  There  are  many  conditions,  such  as  diabetes, 
(iraves'  di.sease,  and  so  forth,  i?i  which  there  is  no  increased  pro- 
ducti(jn  of  leukocytes,  yet  the  antitryj)ti('  index  is  constantly  incTcased. 
If  the  leukocyte  curve  be  admitted  to  afi'ord  a  satisfactory  expla- 
nation of  the  index  in  infectious  conditions,  there  still  remains  a 
considerable  number  of  conditions  in  which  some  other  explanation 
must  be  discovered.  In  addition  to  the  pancreas  and  the  poly- 
nuclear leukocytes,  there  is  anotlier  possible  .source  of  tryj)sin  in  the 

«  Bed.  klin.  Woch.,  1909,  p.  850.  ^5  Ziitralbl.  f.  Chir.,  1909.  p.  "o. 
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body,  namely,  the  cells  of  the  tissues.  It  has  now  been  abundantly 
shown  that  many,  if  not  all,  of  the  tissues  contain  proteolytic  fer- 
ments, which  are  competent  to  break  up  these  tissues  outside  of  the 
bodv  into  a  much  simpler  group  of  compounds.  This  process  is 
known  as  autolysis,  and  the  ferments  in  question  are  called  autolytic 
ferments.  Although  they  are  actively  proteolytic,  they  appear 
to  differ  in  certain  particulars  from  true  trypsin.  Thus,  the  end- 
products  indicate  that  an  ereptic  ferment  is  almost  certainly  at 
work  (Vernon*").  Furthermore,  it  has  been  asserted  by  Jacoby*' 
that  these  ferments  are  adapted  specifically  to  the  proteolysis  only 
of  the  organs  in  which  they  occur,  a  characteristic  which,  if  well 
founded  (Beebe),^^  would  sharply  differentiate  them  from  true  tryp- 
sin. In  spite  of  these  objections,  there  are  certain  facts  which 
indicate  their  possible  relationship  with  the  antitryptic  phenomenon 
of  the  serum.  In  the  first  place,  it  is  known  that  the  injection  of 
tissue  other  than  the  pancreas  may  induce  a  rise  in  the  antitryptic 
index.  Further,  serum  exercises  an  anti-autolytic  (Baer  and  I^oeb*^), 
just  as  it  does  an  antitryptic,  power.  Finally,  it  has  been  shown  by 
Shaffer  and  Buxton,''*  and  others,  that  glycerin  extracts  of  the  various 
organs,  including  the  muscles,  are  capable  of  displaying  marked 
proteolytic  powers,  when  tested,  for  example,  upon  milk  agar  plates. 
The  difficulty  in  all  observations  of  this  kind  consists  in  excluding 
the  leukocytes  themselves.  If  it  must  be  admitted  that  the  condi- 
tions of  experimentation  have  not  yet  permitted  a  final  decision  as 
to  the  character  of  the  ferments  contained  in  the  organs,  the  fact 
still  remains  that  the  tissues  do  contain  a  proteolytic  ferment,  prob- 
ably very  similar  to  trypsin.  In  view  of  this  fact,  the  theory  has 
been  advanced  that  the  destruction  of  body  protein  from  any  cause 
would  tend  to  free  the  proteolytic  ferments  contained  in  the  cells, 
and  that  the  somatic  reaction  would  liberate  an  excess  of  antitrypsin 
in  the  serum.  This  theory,  it  will  l)e  seen,  is  simply  an  expansion  of 
the  leukocyte  theory,  inasmuch  as  the  leukocytes  may  be  considered 
as  a  type  of  cell  distinguished  by  their  increased  content  of  proteo- 
lytic ferments.  There  can,  indeed,  be  no  question  that  it  offers  an 
explanation  for  the  increased  index  in  a  large  mimber  of  diseases 
for  which  the  leukocyte  theory  is  entirely  inadequate,  such  as  the 
marasmus  of  infants  (Lust*'^).  This  includes  not  only  conditions 
such  as  Graves'  disease,  diabetes,  and  chronic  tuberculosis,  but  cer- 
tain acute  infections,  such  as  tyj)hoi(l  fever,  not  associated  with 
leukocytosis.  There  is  however,  one  very  weak  ])oint  in  this  theory, 
in  sj)ite  of  the  fact  that  it  apparently  harmonizes  with  clinical  con- 
ditions, an<i  this  is  the  unwarranted  assumption  that  heightened 
protein    metabolism    is    necessarily  associated   with    the    liberation 

'O  Intnicolluliir  ICnzymes,  1909.  <■  Ztsc-lir.  f.  IMiysiol.  Clicin.,  1901,  vol.  xxxiii. 

"  Boston  Med.  and  Sutk.  .Tour.,  1907. 

«  Arrh.  f.  exp.  P;itli.,  190.'>,  p.  1;   190(i,  p.  OS. 

«  Jour.  Med.  Kesearch,  1905.  "Deut.  nied.  Woth..  1909.  p.  1901. 
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of  intracellular  ferments.  The  advocates  of  the  theory  have  de- 
voted a  great  deal  of  effort  to  the  support  of  this  assumption.  It 
has  been  asserted  (Fiirst)  that  starvation,  with  its  accompanying 
cellular  destruction,  raises  the  index,  but  this  again  has  been  denied 
(Meyer).  The  effect  of  cellular  poisons,  such  as  })ilocarpin,  phos- 
phorus, and  potassium  cyanide,  has  been  tested,  l)ut  without  the 
expected  result  in  raising  the  index.  The  kidneys  have  been  tied 
oft",  and  allowed  to  necrose  in  situ,  but  in  spite  of  the  presumptive 
absorption  of  the  cellular  constituents  including  ferments,  no  rise 
in  tlie  antitrvptic  index  was  observed.  It  must  be  a(hnitted,  tliere- 
forc,  that  experimental  data  fail  to  give  any  support  to  this  theory. 

The  increase  of  the  index  in  cancer  is  attributed  to  the  same 
cause,  namely,  the  liberation  of  the  intracellular  ferments,  which 
are  well  known  to  be  very  active  in  cancerous  growths  (Bamberg^®). 
With  the  frequent  tendency  to  necrosis  in  tumors,  even  if  only  in 
microscopic  areas,  there  woidd  seem  to  be  abundant  opportunity 
for  the  absorption  of  ferments.  But  here,  again,  the  absence  of 
evidence  that  such  a  process  actually  does  occur  is  a  fundamental 
flaw  in  the  theory. 

To  sum  up,  the  origin  of  the  hypothetical  trypsin  which  is  sup- 
posed to  act  as  a  stimulant  for  the  production  of  antitrypsin,  or, 
technically  speaking,  as  antigen,  is  as  yet  undetermined.  It  may, 
conceivably,  arise  in  the  pancreas,  or  in  the  leukocytes,  or  in  the 
tissue  cells,  or  in  the  newgrowths,  or  in  each  one  of  these,  under 
varying  circumstances,  but  actual  evidence  that  it  does  so  arise  is 
at  the  present  time  an  absolute  necessity  for  the  establishment  of 
the  theory.  The  very  first  essential  is  to  determine  whether  or  not 
the  trypsin,  or  proteolytic  ferment  of  the  l)lood  is  increased,  in 
accordance  with  the  assumption  of  the  hypothesis,  in  the  conditions 
which  give  rise  to  an  increase  in  the  antitryptic  index.  At  the 
present  time,  no  method  seems  to  ])e  availaVjle  for  this  purpose. 


THE    WASSERMANN   AND    NOGUCHI    COMPLEMENT-FIXATION 
TEST  IN  LEPROSY.' 

By  Howard  Fox,  M.D., 

OF    NKW    TORK. 

The  first  to  obtain  a  positive  Wassermann  reaction  in  a  case  of 
leprosy  was  Eitner^  in  1906.     A  similar  report  was  made  by  Weichsel- 

<«  Berl.  kiln.  Woch.,  1908,  pp.  1396  and  1673. 

'  Read  at  a  meeting  of  the  Medical  Society,  of  the  State  of  New  York,  .Tanvinry  24,  1910. 
'^  Ueber  den  Nachweis  von  Antikorpern    ini   Serum  eines  Leprakranken  mittels  Komple- 
mentablenkung,  Wien,  klin.  Woch.,  1906,  No.  15,  p.  15S5. 
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mann  and  Meier^  nearly  two  years  later.  Since  then  it  has  l)eeu 
found  ])y  a  nunil)er  of  ol)servers  that  leprosy  quite  fre(juently  gives 
a  positive  reaction.  In  testing  26  advanced  cases  of  the  disease, 
Slatineanu  and  Danielopolu*  found  20  strongly  positive,  4  moderately 
positive,  and  2  weakly  positive  reactions.  Jundell,  Almkvist,  and 
►Sandman,"  in  a  series  of  26  cases  ol)tained  4  strong  and  4  moderately 
positive  reactions.  In  2  cases  the  result  was  unsatisfactory,  while 
in  the  remaining  16  cases  the  reaction  was  negative.  Of  the  positive 
cases,  5  were  of  the  tubercular  and  3  of  the  maculo-anesthetic  type. 
From  this  Sandman  concludes  that  the  occurrence  of  the  reaction 
does  not  depend  upon  the  type  of  the  disease,  whether  tubercular 
or  anesthetic.  Meier"  on  the  other  hand  in  a  series  of  28  cases, 
found  positive  reactions  only  in  the  tubercular  type  of  leprosy.  All 
of  the  anesthetic  cases  gave  negative  reactions.  The  number  of 
cases  of  each  type  was  unfortunately  not  stated.  Similar  results 
were  obtained  by  Bruck  and  (lessner'  who  found  positive  reactions 
in  5  out  of  7  tubercular  ca.ses  and  negative  reactions  in  3  anesthetic 
cases.  Positive  reactions  have  also  been  obtained  by  (Gaucher  and 
Ai)rami*  in  8  cases  and  by  Frugoni  and  Pisani"  in  9  out  of  1 1  cases  of 
leprosy,  the  type  of  the  disease,  however,  not  being  stated. 

Eitner'"  was  also  the  first  to  obtain  complement-fixation  in  leprosy, 
using  an  extract  of  leprous  tissue  as  antigen.  Similar  results  were 
later  reported  by  Slatineanu  and  Danielopolu,''  (laucher  and  Abrami 
Siiiiai,''-  Pasini,'^  and  bv  Fruyoni  and  Pisani.  It  was  also  found  bv 
Slatineanu  ami  Danielopolu"  that  complement  could  be  fixed  by 
leprous  serum  employing  tuberculin  as  antigen.  (\)mplement- 
fixation  in  leprosy  was  also  obtained  by  Frugoni  and  Pisani  by  using 
tuberculin,  tubercle  l)acilli,  and  extracts  of  sarcoma  and  carcinoma 
as  antigen. 

It  has  been  niv  privilege  during  the  past  six  months  to  have  em- 

■'  Wasseniiannsclie  Ueaktioii  in  eiiiein  Falle  v<iii  Lepra.  Dent.  med.  Wocli..  1908,  No.  :U .  p. 
i:{40. 

■*  Reaction  de  fixation  avec  le  serum  et  le  liquide  pephalo-raohidien  dps  malades  atteint5 
de  If'pre  en  presence  de  I'antigene  syphilitique.  Seances  et  nieni.  d.  1.  Soc  d.  hiol..  1908,  xi, 
p.  347. 

*  Wa.ssemiann's  Syphilisreaktoii  l)ei  Lepra,  Zntrall)!.  f.  innere  Med,,  190S,  No.  4S.  p.  1181. 

*  Ziir  Teehnik  und  klinischen  Bedeutung  der  Witssermannschen  Heaktoii.,  Wi<>ii.  klin. 
Woch.,  1908,  No.  .51,  p.  1765. 

'  I'eber  Serumuntersuchungen  bei  Lepra,  Berl,  klin.  Woch.,  1909,  No.  1.'?,  p.  ,i89. 

*■  Le  sero-diagnostic  des  fonnes  aty|)iques  de  la  iepre,  1909,  viii,  p.  1.52. 

'  Vielfache  BindinKseigenenschaften  des  Konipleinents  einiger  .Sera  iLeprakranken')  und 
Hire  Bedeutung.  Berl.  klin.  Woch.,  1909,  No.  33.  p.  1,530. 

'"  Zur  Frage  der  Anwendung  tier  Koniplenientbindungsreakton  :iuf  Lepra.  Wien.  klin, 
Wo<!h.,  1908.  No.  20,  p.  729. 

"  Sur  la  pr&jence  d'anticorps  sp^cifiques  dans  le  scrum  des  malades  atleinle  de  lipre.  Seances 
et  mem  d.  1.  Soc.  de  biol.,  1908,  xi,  p.  309. 

'^  Zur  klinisch-diagno.-^tischen  N'erwertung  der  Komplementbindungs  melliode  bei  Lei)ra. 
Archiv.  f.  Dermatol.  <i.  Syph.,  1909,  p.  313. 

'■*  .Sullii  reazione  della  deviazione  del  complemento  nella  lepra.  He\  ieweil  in  (iiorn.  Ital. 
d.  Mulatt.  Vener.  e.d.  pelle,  H>09,  No.  III. 

'^  Reaction  de  lixaliun  dans  la  l^pre  en  employant  l:i  luberculine  conune  antigene,  J^eances 
et  mem.  d.  I.  Sec,  de  Biol.,  1908,  Ixv,  p.  .530, 
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ployed  the  A\'assennanu  reaction  in  60  cases  of  leprosy.  Fifteen  of 
these  cases  were  seen  in  various  clinics  and  hospitals  in  New  York 
(^ity.  The  remaining  forty-five  were  seen  during  a  recent  visit  to 
the  Leper  Home  in  Louisiana,  an  institution  under  the  direction 
of  Dr.  Isadore  Dyer  of  New  Orleans.  All  of  these  15  cases  with 
one  exception  were  tested  by  both  the  regular  ^^'assernlann  and  the 
Noguchi  methods,  the  results  in  all  cases  being  identical.  The  cases 
in  Louisiana  were  tested  alone  by  the  more  convenient  method  of 
Noguchi,  owing  to  lack  of  time  at  my  disposal.  The  technicjue  used 
was  the  same  as  that  described  in  some  of  my  pi'evious  communica- 
tions*^ and  will  be  here  omitted  for  the  sake  of  brevity.  It  may, 
however  be  remarked  that  the  antigen  used  in  the  Wassermann  test 
was  an  alcoholic  extract  of  syphilitic  liver.  The  antigen  used  in  the 
Noguchi'"  test  consisted  of  acetone  insoluble  lipoids.  The  patient's 
serum  in  the  Noguchi  method  was  used  in  active  condition.  All 
of  the  cases  examined  were  undoubted  lepers,  many  of  them  having 
been  under  observation  for  years.  No  history  of  syphilis  was  obtain- 
able in  any  case.  Certainly  no  lesions  were  seen  in  any  patient  that 
could  have  been  regarded  as  syphilitic. 

To  summarize  the  results,  of  the  38  cases  of  the  tubercular  and 
mixed  type,  the  reaction  was  negative  in  7,  weakly  positive  in  o, 
positive  in  21,  and  strongly  ])<)sitive  in  7  cases.  Of  the  22  maculo- 
anesthetic  and  purely  anesthetic  cases,  the  reaction  was  negative  in 
19,  strongly  positive  in  1,  and  positive  in  2  cases. 

It  may  be  of  interest  to  add  that  beside  the  15  cases  of  leprosy 
examined  in  New  York,  I  have  also  seen  or  personally  known 
during  the  ])ast  six  months,  of  7  other  cases  (8  of  Dr.  J.  McF.  AVin- 
field,  ami  one  each  of  Drs.  Wm.  B.  Trimble,  M.  B.  Parounagian, 
¥.  M.  Dearborn,  and  G.  H.  Fox).  It  will  doubtless  seem  surprising 
to  some  that  there  should  have  been  so  many  cases  of  leprosy  in 
New  York  City  during  such  a  short  space  of  time. 

Cases  of  Tubercilar  axd  ]\Iixei)  '1\pe  with  Positive 
Reaction. '^  Case  I. — Patient  of  Dr.  S.  Dana  Hubbard,  service  of 
Dr.  Jackson,  Vanderbilt  Clinic.  I.  W.,  AVest  Indian  negress,  aged 
thirty-three  years.  Advanced  case  of  tubercular  type.  Duration 
of  disease  tv.o  years.     Reaction:  strongly  positive. 

Case  II. — Patient  of  Dr.  C.  H.  Fox,  New  "\'ork  Skin  and  Cancer 
Hospital.  S.A'.,  man,  aged  forty  years,  born  in  Russia.  Active 
fairly  advanced  case  of  mixcfl  type.  Duration,  two  years.  Reaction : 
Strongly  positive. 

''The  Principles  anfl  Technique  of  the  Wassermann  Reaction  and  its  Mixlifications.  Med. 
Record,  1909,  p.  421;  a  Comparison  of  the  Wa.s,sermann  and  Noguchi  Complement  Fixation 
Tests,  Jour.  Cutan.  Dis.,  1909.  p.  3:^8;  The  Wa.ssermann  Reaction  (.\o(juchi  Modification) 
in  Pellagra,  New  York  Med.  Jour..  1909,  p.  1206. 

'*  On  Non-specific  Complement-fixation,  Proceed.  Soc.  Exper.  Biol,  and  Med.,  December, 
1909. 

'"  Case.s  not  designated  by  the  name  of  physician  and  name  of  clinic  where  treated,  were  all 
seen  at  the  Louisana  Leper  Home  in  the  service  of  Dr.  Isadore  Dyer. 
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Case  III. — Patient  of  Dr.  G.  H.  Fox,  New  York  Skin  and  Cancer 
Hospital.  P.  N.,  man,  aged  forty-two  years,  Italian,  Armenian. 
Advanced  case  of  mixed  type.  Duration  said  to  be  two  years. 
Reaction:  Strongly  positive. 

Case  IV. — Patient  of  Dr.  G.  H.  Fox,  New  York  Skin  and  Cancer 
Hospital.  S.  v.,  man,  aged  twenty-seven  years,  Italian.  Very 
marked  active  case  of  tubercular  type.  Duration,  three  years. 
Reaction:  Positive. 

Case  V. — Patient  of  Dr.  L.  Duncan  Bulkley,  New  York  Skin 
and  Cancer  Hospital.  R.  R.,  Russian  woman,  aged  sixty  years. 
Advanced  case  of  mixed  type.  Duration,  ten  years.  Reaction: 
Positive. 

Case  VI.— Patient  of  Dr.  J.  McF.  Winfield,  Kings  County 
Hospital.  C.  W.,  negro,  aged  twenty-six  years,  born  in  United 
States.  Mixed  type  of  moderate  severity,  of  eight  years'  duration. 
Reaction:  Positive. 

Case  VII.— Patient  of  Dr.  J.  McF.  Winfield,  Kings  County 
Hospital.  Ij.  iM.,  man,  aged  about  fifty  years,  Russian.  Advanced 
case  of  mixed  type.  Duration,  about  twenty  years.  Reaction: 
Positive. 

Case  VIII. — Patient  of  Dr.  F.  'SI.  I)earl)orn,  ^Metropolitan  Hospi- 
tal. P.  L.,  Chinaman,  aged  thirty-nine  years.  Advanced  active 
case  of  mixed  type.     Duration  six  years.     Reaction:  Positive. 

Case  IX. — Patient  of  Dr.  Wm.  S.  Gottheil,  City  Hospital.  China- 
man, aged  twenty-nine  years.  Moderate  case  of  tubercular  tyi)e, 
of  four  years'  duration.     Reaction :  Weakly  positive. 

Case  X.— Patient  of  Dr.  Wm.  S.  (.ottlieil.  City  Hospital.  E.  G., 
man,  aged  twenty-seven  years,  l)orn  in  Russia.  ^lild  case  of  tulier- 
cular  type.     Duration  three  and  a  half  years.     Reaction:  Positive. 

Case  XI. —  Patient  of  Dr.  L.  Oulman,  (lerman  Hospital.  L.  T., 
woman,  aged  twenty-four  years,  born  in  Russia.  Case  of  mixed 
type  of  moderate  severity.  Duration,  nine  years.  Reaction: 
Strongly  positive. 

Case  XII. — Colored  woman,  aged  hfty-seven  years,  active  tuber- 
cular case.     Duration  of  disease  four  years.     Reaction:  Positive. 

Case  XIII. — White  woman,  aged  fortv-eight  vears.  Advanced 
case  of  mixed  type.     Duration  fourteen  years.     Reaction:  Positive. 

Case  XIV. — White  woman,  aged  twenty-seven  years,  (^ase  of 
mixed  type.  Duration,  seven  years.  Patient  improving.  Reaction: 
Weakly  positive. 

Case  XV. — White  woman,  aged  fifty  years.  Mixed  type  of  the 
disease  in  an  advanced  stage.     Reaction:  I'ositive. 

C.\se  XVI. — White  woman,  aged  forty  years.  Advanced  and 
active  ca.se  of  mixed  ty))e.     Reaction:  Positive. 

Case  XVII. — Colored  woman,  aged  fifty  years.  Advanced  case 
of  tubercular  type.  Dtu'ation  of  disease,  three  years.  Reaction: 
Positive. 
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Case  XVII I. — White  boy,  aged  sixteen  years.  Case  of  tubercular 
type.     Duration,  nine  years.     Reaction:  Positive. 

Case  XIX.  White  man,  aged  forty-eight  years.  Incipient  type, 
in  which  the  disease  is  active.  Duration,  five  years.  Reaction: 
Strongly  positive. 

Case  XX. — ^^^lite  man,  aged  forty-five  years.  Advanced  case 
of  mixed  type.     Duration,  seventeen  years.     Reaction:  Positive. 

Case  XXI. — Colored  man,  aged  forty-eight  years.  Advanced 
case  of  mixed  t}-pe,  in  which  process  is  stationary.  Duration,  four 
years.     Reaction:  Positive. 

Case  XXII. — Colored  man,  aged  thirty-seven  years.  Active 
case  of  tubercular  type.  Duration,  five  years.  Reaction:  Weakly 
positive. 

Ca.se  XXIII. — Colored  man,  aged  fifty  years.  Advanced  case 
of  mixed  t^'])e.  Disease  active.  Duration,  five  years.  Reaction: 
Strongly  positive. 

Case  XXD  . — White  boy,  aged  eighteen  years.  Terminal  case 
of  tubercular  type.  With  active  lesions.  Duration,  twelve  years. 
Reaction:  Positive. 

Case  XX\'. — White  l)oy,  aged  nineteen  years.  Advanced  case 
of  mixed  type.     Duration,  hve  years.     Reaction:  Positive. 

Case  XX\  I. — White  boy,  aged  sixteen  years.  Advanced  case 
of  mixed  type.     Duration,   four  years.     Reaction:  Positive. 

Case  XXVII. — Wiite  boy,  aged  twenty  years.  Incij)ieut  case 
of  mixed  type,  relapsing  after  apparent  cure.  Duration,  nine  years. 
Reaction:  Strongly  ])ositive. 

Case  XXVIII. — Colored  man,  aged  forty-two  years.  Terminal 
stage  of  mixed  type.     Duration,  three  years.     Reaction:  Positive. 

Case  XXIX. — White  woman,  aged  tliirty-five  years.  Advanced 
active  case  of  mixed  type.  Duration,  fourteen  years.  Reaction: 
Positive. 

Case  XXX. — White  woman,  aged  fifty-seven  years.  Advanced 
case  of  mixed  type,  tul)ercles  having  disappeared.  Duration,  twenty 
years.     Reaction:  Positive. 

Case  XXXI. — \Miite  man,  aged  forty  years.  Terminal  stage 
of  mixed  type.     Duration,  eight  years.     Reaction:  Positive. 

Cases  of  Tubercular  and  Mixed  Type  with  Negative 
Reaction.  Case  XXXII.— Patient  of  Dr.  Win.  S.  Gottheil, 
City  Hospital.  H.  S.,  man,  aged  thirty-three  years,  born  in  the 
United  States.  Case  of  mixed  type  of  moderate  severity.  Duration, 
ten  years.     Reaction:  Negative. 

Case  XXXIII. — Patient  of  Dr.  F.  M.  Dearborn,  Metropolitan 
Hospital.  J.  M.,  man,  aged  fifty  years,  born  in  Russian  Poland. 
Case  of  mixed  type.  Very  few  lesions  at  p'-e^ent.  though  formerly 
well  marked.  Duration  of  disease  not  known  Has  been  in  leper 
ward  for  the  past  six  years.     Reaction-  Negative. 
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Case  XXXIV. — Wliite  man,  aged  twenty-eight  years.  Mixed 
type.  Patient  improving.  Duration  of  disease,  eighteen  years. 
Reaction :  Negative. 

Case  XXXV. — Wliite  man,  aged  twenty-one  years.  Inci})ient 
case  of  mixed  type,  which  is  improving.  Duration,  six  years.  Reac- 
tion: Negative. 

Case  XXXVI. — ^Miite  man,  aged  twenty-four  years.  Advanced 
case  of  mixed  type.  Disease  active.  Duration,  eighteen  years. 
Reaction:  Negative. 

Case  XXXVII. — Colored  man,  aged  twenty-six  years.  Terminal 
case  of  mixed  type.  Duration,  probably  five  years.  Reaction 
Negative. 

Case  XXXVIII. — ^\liite  woman,  aged  forty-three  years.  Case 
of  mixed  type,  improving,  tubercles  having  disappeared.  Duration, 
twenty  years.     Reaction:  Negative. 

Cases  of  Maculo-anesthetic  Type  with  Positive  Reac- 
tion. Case  XXXIX. — Patient  of  Dr.  G.  H.  Fox,  New  York  Skin 
and  Cancer  Hospital.  T.  D.,  girl,  born  in  Key  West,  Florida. 
Maculo-anesthetic  case  of  one  year's  duration.     Reaction:  Positive. 

Case  XL. — Colored  woman,  aged  sixty-four  years.  Incipient 
anesthetic  case.    Duration  three  years.    Reaction:  Strongly  positive. 

Case  XLI. — Colored  woman,  aged  fifty-nine  years.  ^luculo- 
anesthetic  case,  improving.  Duration,  two  years.  Reaction:  Posi- 
tive. 

Cases  of  Maculo-anesthetic  Type  avith  Negative  Reac- 
tion. Case  XLII. — Patient  of  Dr.  J.  McF.  Winfield,  Kings 
County  Hospital.  J.  D. ,  West  Indian  negro,  aged  twenty-nine  years. 
Maculo-anesthetic  type.  Duration,  about  twenty-three  years. 
Reaction:  Negative. 

Case  XLIII. — White  girl,  aged  seventeen  years.  Inci])ient  case 
of  maculo-anesthetic  type.  Duration,  fourteen  years.  Reaction: 
Negative. 

Case  XLIV. — AYhite  woman,  aged  about  sixty  years.  Anesthetic 
type  in  advanced  stage.  Duration  of  the  disease,  unknown.  Reac- 
tion: Negative. 

Case  XLV.--Wliite  woman  about  fifty  years  of  age.  Advanced 
ca.se  of  anesthetic  type.  Duration  of  tiie  disease,  unknown.  Reac- 
tion: Negative. 

Case  XLVI. —  ^^'hitc  woman,  aged  about  fifty  years.  Incipieul 
maculo-anesthetic  case.      Duration  unknown.     Reaction:  Negative. 

Case  XIA'H. — White  woman,  aged  eighty-.seven  years.  Incipient 
ca.se  of  maculo-anesthetic  ty]>e.  Duration,  five  years.  Reaction: 
Negative. 

(\\sE  Xly^lIl.  Colored  woman,  aged  fifty-three  years.  Ad- 
vanced anesthetic  case.  Duration,  twenty-seven  years.  Disease 
checked.     Reaction:  Nci^ativc. 
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Case  XLIX. — Colored  woman,  aged  about  sixty  years.  Advanced 
anesthetic  case,  the  disease  being  stationary.  Duration,  fifteen 
years.     Reaction:  Negative. 

Case  L. — White  woman,  ageil  thirty-four  years.  Maculo- 
anesthetic  case.  Former  tubercles  have  disappeared.  Duration, 
eight  years.     Reaction:  Negative. 

Case  LI. — White  boy,  aged  nineteen  years.  Advanced  case  of 
anesthetic  type.     Duration,  nine  years.     Reaction:  Negative. 

Case  LII. — White  man,  aged  forty  years.  Maculo-anesthetic 
type,   improving.     Duration,  fourteen  years.     Reaction:  Negative. 

Case  LIII. — Wliite  girl,  aged  twelve  years.  Incipient  case  of 
maculo-anesthetic  type.     Duration,  four  years.    Reaction:  Negative. 

Case  LIV. — Colored  boy,  aged  nine  years.  Incipient  case  of 
maculo-anesthetic  type.    Duration,  four  years.    Reaction:  Negative. 

Case  LV. — White  man,  aged  forty-three  years.  Advanced  case 
of  anesthetic  type.  Duration,  thirty  years.  Disease  arrested. 
Reaction:  Negative. 

Case  LVI. — Wliite  man,  aged  fifty-four  years.  Incipient  case 
of  anesthetic  type.     Duration  ten  years.     Reaction:  Negative. 

Case  LVII. — Wiite  man,  aged  fifty-eight  years.  Terminal  case 
of  anesthetic  type.     Duration,  thirty  years.    Reaction:  Negative. 

Case  LVIII. — White  man,  aged  fifty-six  years.  Terminal  stage 
of   anesthetic  type.     Duration,  thirty  years.     Reaction:  Negative. 

Case  LIX. — Chinaman,  aged  seventy-five  years.  Anesthetic 
case  of  thirteen  years' duration.     Reaction:  Negative. 

Case  LX. — ^^^lite  man,  aged  forty-six  years.  Advanced  anes- 
tlietic  case.  Patient  claims  to  have  been  discharged  cured  from  a 
N^orwegian  hospital  twenty  years  ago.  Duration,  twenty-five  years. 
Reaction:  Negative. 

Conclusions.  1.  A  positive  Wassermann  reaction  is  frequently 
obtained  in  cases  of  leprosy  giving  no  history  or  symptoms  whatever 
of  syphilis. 

2.  The  reaction  is  at  times  very  strong,  inhibition  of  hemolysis 
being  complete. 

3.  The  reaction  occurs  chiefly  in  the  tubercular  and  mixed  forms 
of  the  disease,  especially  in  advanced  and  active  cases. 

4.  In  the  cases  of  the  maculo-anesthetic  and  purely  trophic  type 
the  reaction  is  generally  negative. 

5.  The  value  of  the  test  is  not  affected  in  the  slightest  by  the 
results  found  in  leprosy. 

In  closing,  I  desire  to  express  my  thanks  to  Dr.  Isadore  Dyer  for 
kindly  putting  at  my  disposal  the  splendid  material  of  the  Louisiana 
Leper  Home.  I  also  wish  to  thank  Dr.  Ralph  Hopkins,  the  attend- 
ing physician  to  the  Leper  Home  for  aid  in  obtaining  case  histories. 
For  the  material  in  N^ew  York  I  am  indebted  to  the  ])hysicians 
whose  names  have  been  mentioned  in  the  text. 
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THE  EFFECT  OF  TUBERCULOSIS  ON  INTRATHORACIC 
RELATIONS.' 

By  Albert  Philip  Francine    A.M.,  M.D., 

INSTRUCTOR    IN'    MEDICINE    IN    THE    UNIVERSITY    OF    PENNSYLVANIA;    VISITING    PHTSICIAN    TO 

THE    DEPARTMENT    OF    TUBERCULOSIS    OF    THE     PHILADELPHIA    GENERAL   HOSPITAL; 

PHYSICIAN-IN-CHIEF  TO  THE   STATE  TUBERCULOSIS   DISPENSARY,   PHILADELPHIA. 

The  following  preliminary  report  deals  witli  the  changes  brought 
about  in  intrathoracic  relations  as  shown  bv  skiay-rams  of  cases 
of  pulmonary  tuberculosis,  studied  clinically  before  and  after 
the  taking  of  the  .r-ray  plates.  I  will  confine  myself  simply  to 
the  more  salient  features  of  this  study,  which  deals  with  the  altera- 
tions in  the  position  of  aorta,  heart,  and  diaphragm.  The  presence 
or  absence,  of  enlarged  bronchial  glands,  and  of  calcareous  infiltra- 
tion in  the  costal  cartilages  of  the  ribs  is  also  briefly  considered. 

When  such  a  study  is  carried  out  with  technical  precision,  it 
would  seem  to  leave  little  room  for  error;  because  with  the  use 
of  the  modern  tubes  and  coils,  and  instantaneous  exposures,  the 
resulting  skiagrams  are  so  clear  cut  and  definitive  as  to  give  an 
admirable  geographical  chart.  I  believe  that  such  a  study  gives 
more  satisfactory  results  in  regard  to  the  position  of  the  organs 
in  life  than  those  obtained  by  autopsy,  for  in  the  latter  there  is 
the  postmortem  change,  due  to  alteration  in  intrathoracic  pressure 
or  to  other  strictly  postmortem  influences;  there  is  also  the 
trauma  of  the  autopsy  and  consequent  derangement  of  relations, 
and  finally  there  is  the  question  of  elapsed  time.  I  feel  further 
that  purely  clinical  studies  of  this  nature,  when  unconfirmed  by 
rontgenology,  are  without  much  accuracy  or  value,  except  in  so  far 
as  in  certain  instances  the  personal  equation  of  the  investigator 
has  given  them  such. 

The  value  of  rontgenography  in  the  study  of  pulmonary  tuber- 
culosis, as  supplementary  to  physical  examination,  is  so  generally 
recognized  as  to  need  no  exposition.  I  shall  nt)t  discuss  the  use 
of  the  x-rays  from  the  standpoint  of  early  diagnosis,  but  in  their 
relations  to  the  later  pathological  changes.  Rontgenology  nuist 
not,  of  course,  be  considered  as  having  solved  the  jiroblems  of 
physical  diagnosis  of  the  chest,  but  it  helps  to  elucidate  them  and 
to  coiiHnn  the  clinical  findiiigs.  It  has  not  and  never  can  snpj)lant 
nor  minimize  the  importance  of  the  time-honored  clinical  methods, 
l)Ut  should  on  the  contrary  serve  a  useful  purpose  in  stinuilating 
more  exact  methoils,  because  the  possil»ilities  of  j)hysical  diagnosis 
are  extended  from  the  inforniation  and  suggestions  gleaned  from 
the  a^-rays. 

The  cases  from  which  this  study  is  nia(l(>  were  skiagraphed  by 
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Dr.  Charles  Lester  Leonard,  of  Philadelphia,  and  were  in  some 
instances  patients  from  the  Pennsylvania  State  Dispensary, 
No.  21,  for  Tuberculosis,  and  in  otliers  from  private  practice. 
The  majority  of  the  cases  were  moderately  advanced  and  advanced 
cases  (Class  II  and  III  of  the  National  Association  classification), 
though  the  only  selection  used  was  in  the  financial  ability  of  the 
patient  to  bear  the  expense  of  the  skiagrams.  The  number  here 
reported  is  too  small  (that  is,  (30  cases)  to  warrant  me  in  drawing 
any  very  definite  conclusions,  but  the  results  are  at  least  suggestive, 
and  the  conclusions  which  I  do  present  relate  only  to  this  series. 

I  shall  not  attempt  at  this  time  to  discuss  the  data  gleaned  from 
this  study,  in  the  light  of  present  knowledge  or  views,  but  shall 
content  myself  with  merely  recording  the  details  noted,  pointing 
out  where  in  certain  instances  the  conclusions  drawn  are  at  variance 
with  the  views  or  opinions  of  others. 

The  Aorta  and  Heart.  It  should  be  noted  that  quite  fre- 
quently in  advanced  pulmonary  tuberculosis  the  aorta  is  displaced 
as  well  as  the  heart  and  in  the  same  direction,  usually  to  the  right. 
In  marked  displacements  of  the  heart  this  is  the  rule  (Cases  II, 
IV,  VI,  XII,  XIII,  XXV,  XXVII,  XXVIII,  XLVI,  XLVII,  LII, 
LIX).  Rarely  the  aorta  may  be  drawn  out  of  position,  while  the 
heart  is  unaffected  (Case  XXXIII).  The  error  is  sometimes  made  of 
interpreting  the  physical  signs  of  a  displaced  aorta,  as  being  those 
of  enlarged  glands  or  of  aneurysmal  dilatation.  With  an  area  of 
dulness  to  the  right  of  the  stermuii  in  the  second  or  third  interspace 
and  much  displacement  of  the  heart,  the  conclusion  that  the  aorta 
is  displaced  is  warranted,  in  the  absence  of  definite  signs  of  aneurysm. 
Rarely  an  aneurysmal  dilatation  of  the  aorta  may  be  present. 

It  is  noteworthy  that  in  the  present  series,  many  of  which  were 
advanced  or  far  advanced  cases,  the  heart  in  the  majority  of 
instances  was  not  displaced.  There  seems  no  doubt  about  this 
conclusion,  and  I  therefore  feel  that  those  who  hold  that  dis- 
placement of  the  heart  is  a  reasonably  constant  sign  or  accom- 
paniment of  pulmonary  tuberculosis  are  in  error.  Turban  makes 
the  statement  that  "it  is  exceptional  to  find  the  heart  in  its  normal 
position  in  advanced  chronic  tuberculosis,"-  while  Pottenger  says 
that  displacement  of  the  heart  is  a  "typical  and  cardinal  symptom" 
of  tuberculosis  of  the  right  apex.^ 

In  63.33  per  cent,  of  the  cases  the  heart  was  not  displaced  (that 
is,  in  3S  cases,  I,  III,  V,  VII.  VIII,  X,  XI,  XIII,  XIV,  XVI,  XVII, 
XIX,  XX,  XXI,  XXII,  XXIII,  XXIV,  XXVI,  XXVIII,  XXIX, 
XXX,  XXXII,  XXXIII,  XXXV,  XXXVII,  XL,  XLI,  XLIV, 
XLVIII,  XLIX,  L,  LI,  LIII,  LIV,  LV,  LVI,  LVII,  LX). 

Absence  of  displacement  is  much  more  common,  in  fact  almost 

'  Diagnosis  and  Treatment  of  Pulmonary  Tuberculosis,  1908 
*  Diagnosis  of  Tuberculosis  of  the  Lungs,  1906. 
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the  rule,  in  acute  infiltrations  and  consolidations  before  fibrosis 
and  contraction  have  taken  place.  In  many  instances  even  when 
the  lesions  were  widespread  and  often  destructive,  the  heart  was 
not  displaced.  (Cases  I,  III,  VIII,  XI,  XIII,  XIV,  XVI,  XVII, 
XX,  XXII,  XXIII,  XXIV,  XXXII,  XXXIII,  XXXV,  XLVIII, 
XLIX,  L,  LI,  LVII).  In  Case  XIII,  with  cavitation  at  the  right 
apex  and  infiltration  of  the  entire  upper  lobe,  the  heart  was  not  dis- 
placed, due  to  pericardial  adhesions  over  apex  which  could  be 
plainly  seen.  In  Case  XXIII,  with  large  cavities  in  both  apices 
and  much  fibrosis,  the  heart  was  not  displaced,  possibly  on  account 


Fi(i.   1. — Case  XXIV^.      I^eft-sided  localized  piieuinothoiax  without  displacement  of  the 
heart.       Tlie  case  belongs  to  Class  III  of  tlie  National  Association  classification. 

of  the  symmetrical  character  of  the  lesions,  or  possibly  from  adhe- 
sions. In  Ca.se  XXIV  (Fig.  1),  with  left-sided  localized  pneumo- 
thorax, the  heart  was  not  displaced.  In  Case  XXXIII,  with  a  large 
cavity  on  the  right  and  complete  consolidation  of  the  right  u})per 
lobe,  and  moderate  infiltration  on  the  left,  the  heart  was  not  dis- 
|)laced.  In  the  following  far-advanced  ca.ses  with  cavitv  the  heart 
was  not  di.splaced:  Cases  XI,  XI II.  XIV,  XXIII.  XXIV,  XXXIII, 
XLVIII,  XLIX,  L. 

The  heart  was  displaced  in  .'id. (1(1  j)er  cent,  of  this  stM'ies,  in   13 
cases  to  tlie  right  (Cases  II.  \\\  Xll,  XW  XXW  XXVIl,  XXXVI. 
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XXXVIII,  XLIII,  XLV.  XLVI,  XLVII,  LIl,  lAlIl,  LIX);  in  :5 
cases  to  the  left  (C'ases  VI,  IX,  XXXI);  and  in  4  cases  in  the  antero- 
posterior position  (Cases  XVIII,  XXXIV,  XXXIX,  XIJI),  to 
be  described  later.  I  cannot,  therefore,  agree  with  the  statement 
of  I^awrason  Brown^  that  "marked  displacement  of  the  heart 
occurs  much  more  fre({uently  to  the  left  than  the  rioht." 

On  the  contrary,  when  the  pulmonary  lesions  are  of  fairly  symmet- 
rical character  on  both  sides,  the  heart  is  more  commonlv  displaced  to 
the  right  than  to  the  left  (Cases  II.   XX\\  XXXM,"  I Jl,   LVIII, 


Via.  2. — The  lieart  in  the  anleropo.sterior  position.      Destrtir-tive  lesions  at   both  apices. 
The  case  belongs  to  Class  III  of  the  National  Association  classification. 

LIX.)  In  these  ca.ses  there  is  usually  evidence  to  show  tliat  die 
j)rin)arv  and  older  lesion  is  on  the  right.  W  hen  tlic  lesion  i.s  more 
extensive  on  the  left  the  heart  is  not  so  regularly  disj)l;i(ed  nor  to  the 
.same  extent,  as  in  corresponding  right-sided  lesions  (Case.s  I,  III, 
XH).  In  Ca.se  \W  \  with  cavity  in  the  left  apex  and  con.solidation 
of  the  lung  below,  and  moderate  infiltration  of  the  right  apex,  the  heart 
was  not  displaced.  Rarely  the  fil)n)sis  of  the  lungs  and  pleura^  may 
be  .so  great  or  of  sufficient  density  to  obliterate  (he  boinidaries  of 
the  heart  (Case  IX). 


«.\.MKH,  .lorn.  .Mkd.  Sci..  1908. 
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In  4  cases  the  heart  occupied,  what  for  want  of  a  better  term,  I  have 
called  the  anteroposterior  position  (Cases  XVIII,  XXXIV,  XXXIX, 
XLII).  In  this  position  (Figs.  2  and  3)  the  heart  assumes  a  long  narrow 
appearance,  as  if  it  were  turned  upon  its  vertical  axis.  It  should 
be  noted  that  in  all  these  cases,  there  were  far  advanced  destructive 
lesions  on  both  sides,  and  it  might  appear  that  the  combined  effect 
of  the  traction  exerted  under  these  conditions,  had  resulted  in 
drawing  the  heart  upward  and  inward,  thus  causing  the  apex  to 
swing  around.     In  long  narrow  chests  the  heart  assumes  a  more 


Fii;.  3. — The  heart  in  the  anteroposterior  position.     Destructive  lesions  at  both  apices. 
The  case  belongs  to  Class  III  of  the  National  Association  classification. 


olili(|ue  position.  The  angle  formed  with  the  liver  on  the  right 
is  less  acute  and  the  left  boundary  is  a{)preciably  more  vertical. 
The  heart  also  assumes  an  aj^preciably  more  oblique  position  during 
deep  inspiration. 

In  many  cases  the  .skiagrams  show  an  ititci-(>sting  feature  which 
is  not  demonstrable  clinically,  namely,  that  during  systole  of  the 
heart  there  is  an  area  between  tlie  lower  boundary  of  the  heart 
and  the  diaj)hragm  of  about  the  extent  of  one  centimeter,  which 
distinctly  transmits  the  .r-ravs.  The  limits  or  extent  of  the  cardiac 
excursion  may  also  be  seen  in  many  cases.     In  four  cases,  distinct 
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pericardial  adhesions  could  be  seen  (Cases  MI,  XI,  XIII,  XVIII) 
The  heart  appeared  normal  in  size  both  in  the  away  plates  an,; 
to  physical  examination  in  all  the  cases  with  four  exceptions 
(Cases  XIX,  XXIII,  LVI,  LIV).  In  three  of  these  the  enlarge- 
ment was  practically  confined  to  the  right  side,  and  the  lungs  were 
markedly  emphysematous.  In  Case  XIX  there  was  a  general 
hypertrophy.  There  was  no  evidence  of  an  organic  valvular 
lesion  in  the  series,  though  in  some  cases  soft  systolic  murnmrs 
were  audible  in  the  mitral  and  pulmonary  areas. 

The  Diaphragm.  The  skiagrams  were  taken  under  full  inspira- 
tion. In  29  cases  (4S.33  per  cent.)  the  diaphragm  was  unaffected 
bv  the  pulmonarv  lesion  (Cases  I,  III,  V,  VII,  X,  XI,  XIII,  XVII, 
XIX,  XX,  XXi;  XXIV,  XXVI,  XXVIII,  XXIX,  XXX,  XXXII, 
XXX\',  XL,  XLI,  XLIV,  XLVIII,  LI,  JA\  LV,  LVI,  LVII, 
LX);  the  diaphragm  was  affected  in  this  series  in  51. (16  per  cent, 
of  the  cases.  In  13  cases  it  was  elevated  on  the  right  side  (Cases 
II,  VIII,  XII,  XV,  XVI,  XXII,  XXV,  XXXVIII,  XLIII,  XLV, 
XLIX,  L,  LVIII);  in  5  cases  on  the  left  ((\ises  VI,  XIV,  XXVII, 
XXXI,  LIII);  in  7  cases  it  was  elevated  on  both  sides  (Cases 
XVIII,  XXIII,  XXXIII,  XXXIV,  X.XXVI.  XXXIX,  XLII); 
and  in  (i  cases  it  was  not  visible  or  (letetnunal)le  on  account  of  the 
densitv  of  the  adjacent  involvement  of  (he  lungs  and  pleura  (Cases 
IV,  IX,  XLVI,  XLVII,  LII,  LIX). 

In  every  case  in  which  the  heart  was  displaced  tlie  (li;ij)hragm  was 
elevated  on  the  side  toward  the  displacement,  and  in  the  cases  in 
which  the  heart  assumed  the  anten  posterior  position  the  diaphragm 
was  elevated  on  l)oth  sides.  Th<Te  was  one  exception  to  this  rule 
which  does  not  properly  ap{)ly  as  such,  but  in  Case  XX\'II,  which 
had  been  operated  on  for  left-sided  empyema  some  years  previously, 
there  was  collapse  of  the  chest  wall,  with  conse(juent  dragging 
upward  of  the  diaphragm  on  that  siile,  while  the  heart  was  dis- 
placed to  the  right. 

The  diaphragm  was  affected  in  1)  cases  in  which  the  j)osition 
of  the  heart  was  normal  (Cases  VIII,  XIV,  XVI,  XXII,  XXIII, 
XXXIII,  XLIX,  L,  LIII)  (Fig.  4).  In  other  words,  the  diaphragm 
was  more  sensitive  to,  or  affected  by,  the  presence  of  a  pulmonary 
lesion  than  the  heart  in  15  per  cent,  of  the  cases.  This  was  true 
in  5  advanced  cases  (Cases  VIII,  XIV.  XXXIII.  XLIX.  L),  as 
well  as  in  4  of  the  earlier  cases  (XVI,  XXII,  XXI II,  LIII);  and 
yet  in  10  advanced  cases  in  which  one  would  have  expected  to  find 
the  diaphragm  affected,  it  was  not  apparent  (except  in  limitation 
of  pulmonarv  excursion),  either  to  phvsical  examination  or  in  the 
plates  (Cases  I,  III,  XI,  XIII,  XVII,  XXIV,  XXXV,  XLVIII, 
LI,  LVII).  Thus  in  cases  of  relatively  slight  involvement  the 
diaphragm  may  be  elevated  on  the  affected  side  (Case  XXII,  as 
type);  while  in  cases  with  marked  involvement  and  even  cavita- 
tion the  diaphragm  may  not  be  elevated  (Case  XIII  as  a  type). 
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Thus  the  diaphragm  had  responded,  in  change  of  position,  to  the 
puhiionarj  lesion  in  only  half  the  cases. 

The  Peribronchial  Lymph  Nodes.  In  every  case  in  this 
series  the  cervical  glands  were  enlarged  to  palpitation.  It  would 
seem  probable  that  the  peribronchial  glands  would  also  be  affected 
in  all  cases,  though  this  could  not  be  deduced  from  the  skiagrams. 
In  51.66  per  cent,  of  the  cases  enlarged  glands  could  be  seen  in 
the  plates  (Cases  V,  VII,  VIII,  X,  XIII,  XVII,  XVIII,  XIX, 
XX,  XXI,  XXII,  XXIII,  XXVI,  XXVII,  XXVIII,  XXIX.  XXX, 


l''i(i.  4.  -Sliowiiin  th'  lifiirt  i-i  th  ■  iiorinal  |)iisilii)n.  witli  the  di;i|)lir;i!jiii  olo\aleil  uii  tli'' 
riglit.  I'ho  piilaigod  perihroncliial  tflaiids  sliow  well.  J'ho  cjise  belongs  to  Cla^s  I  of  the 
National  Association  classification 


XXXIV,  XXXVII,  XL,  Xid.  XLlll.  XLIV,  L,  LI.  Llll.  \A\\ 
LVI  L\'II,  L\'1I1,  LX;  ;!1  castvs).  With  the  exception  of  aiiout 
6  ca.ses  ((  ases  XIII.  X\'III.  XXlll.  XXXIV.  XLIII.  L)  all  the 
cases  in  which  enlarged  glands  were  visible  were  either  early  or 
nioderatelv  advanced,  withoul  \\\v  l)reaking  down  of  tissue;  while 
in  the  large  majorilv  of  the  advanced  cases  the  glands  did  not  show. 
It  would  then  ap|)ear  as  if  then^  were  two  (>xplana(ions  for  the 
ai)setice  of  glands  in  the  majority  of  j)lates  in  which  they  were  not 
visible,  namely,  (hat  their  presence  was  concealed  by  the  area 
of  involvement,  or  what  appears  more  likely,  that  with  the  advance 
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of  the  disease  the  glands  had  softened  or  hroken  down  and  so 
failed  to  give  rise  to  a  shadow.  There  were  usually  only  three 
or  four  glands  noted  in  any  one  plate,  and  in  a  nuniher  of  instances 
they  appeared  to  be  calcified. 

Calcification  of  Costal  Cartilagf.s.  The  presence  of 
calcareous  infiltration  in  the  costal  cartilages  was  noted  in  onlv 
S  cases  (Cases  I,  VIII,  XIII,  XXVI,  XIJV,  LII,  LVI,  LVIIIJ. 
It  would  appear  to  he  grossly  al)sent  in  many  cases  in  which  its 
presence  might  be  expected  and  in  which  it  could  no  doubt,  be  demon- 
strated microscopically;  it  was  generally  noted  in  the  advanced 
chronic  type  of  the  disease,  though  there  were  exceptions  to  this. 
It  was  usually  confined  to  the  costal  cartilage  of  the  first  rib,  though 
in  one  instance  it  involved  them  all  (Case  ^'III).  In  the  majority 
of  the  advanced  cases  the  involvement  was  of  suflScient  density 
and  extent  to  have  concealed  the  presence  of  calcification  in  the 
c-artilages  of  the  first  ril),  but  there  was  no  evidence  of  calcification 
in  the  costal  cartilages  which  could  be  properly  studied. 

Summary  of  Cases.  Case  I. — F.,  adult  female.  Infiltration 
of  upper  right  lobe.  Consolidation  of  left  upper  lobe.  I^esion 
more  extensive  and  active  on  left.  Heart  normal  in  position  and 
size.  No  glands  visible.  Diaphragm  not  elevated.  Calcareous 
infiltration  costal  cartilage  first  rib.     (Class  III,  N.  A.^) 

Case  II. — ^A.,  adult  male.  Marked  consolidation  and  fibrosis 
of  upper  half  right  lung,  with  large  cavity  in  upper  lobe.  Infiltra- 
tion of  left  upper  lobe,  cavity,  with  pneumonic  consolidation  left 
lower  lobe.  Heart  completely  displaced  to  right.  Aorta  markedly 
pulled  over.  Heart  normal  in  size.  No  glands  visible.  Dia- 
phragm elevated  on  right.  Costal  cartilages  concealed  by  lesion. 
(Class  III.) 

Case  HI. — H.,  adult  male.  Infiltration  of  right  apex  and  left 
upper  lobe.  Heart  normal  in  size  and  position.  No  glands  visible. 
Diaphragm  normal.  No  calcification  of  costal  cartilages.  (Class 
H.) 

Case  IV. — N.,  adult  male.  Left-sided  hydropneumothorax. 
Left  lung  completely  collapsed.  Disseminated  lesions  through- 
out right  lung.  Complete  displacement  of  heart  and  aorta  to  right. 
Heart  normal  in  size.  No  glands  visible.  Diaphragm  not  visil)le 
on  left.     No  calcification.     (Class  HI.) 

Case  V. — O'C,  boy,  aged  twelve  years.  Peribronchial  infiltra- 
tion on  both  sides  radiating  into  apices.  Perii)ronchial  glands 
enlarged.  Heart  normal  in  size  and  position.  Diaphragm  normal. 
No  calcification.     (Class  I.) 

Case  VI. — J.,  adult  female.  Small  cavity  left  apex  with  con- 
solidation   (fibroid)    of   left    upper    lobe.     Slight    infiltration    right 

*  N.  A. — National  Association  for  the  .'^tudy  and  Prevention  of  Tuberculosis, 
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apex.  Heart  displaced  moderately  to  left.  Aorta  also  displaced. 
Heart  normal  in  size.  No  glands  visible.  Diaphragm  slightly 
raised  on  left.     No  calcification.     (Class  H.) 

Case  VH. — J.,  adult  male.  Slight  infiltration  on  right.  Early 
case.  Heart  normal  in  size  and  position.  Pericardial  adhesion 
at  apex.  Peribronchial  glands  enlarged.  Diaphragm  normal. 
No  calcification.     (Class  I.) 

Case  VHI. — J.,  adult  female.  Fibroid  consolidation  both  upper 
lobes,  more  marked  on  right.  Heart  normal  size  and  position. 
Peribronchial  glands  enlarged,  diaphragm  elevated  on  right. 
Marked  calcification  of  all  costal  cartilages.     (Class  H.) 

Case  IX. — M.,  adult  male.  Large  cavity  at  left  apex,  with 
complete  fibroid  consolidation  of  rest  of  lung.  I^eft  pleura  greatly 
thickened.  Consolidation  of  right  upper  lobe.  Heart  not  dis- 
tinguishable in  skiagram,  clinically  displaced  to  left.  Diaphragm 
not  visible  on  left.    No  glands  visible    No  calcification.     (Class  HI.) 

Case  X. — M.,  adult,  male.  Infiltration  of  both  apices.  Heart 
normal  size  and  position.  Peribronchial  glands  enlarged.  Dia- 
phragm normal.     No  calcification.     (Class  II.) 

Case  XL — S.,  adult,  male.  Small  cavitation  right  apex,  with 
consolidation  right  upper  lobe.  Consolidation  left  upper  lobe. 
Heart  normal  in  size  and  position.  Pericardial  adhesion.  No 
glands  visible.     Diaphragm  normal.    No  calcification.     (Class  HI.) 

Case  XII. — ^A.,  adult  male.  Infiltration  right  apex  with  marked 
fibrosis  of  right  lower  lobe.  Left  lung  clear.  Heart  and  aorta 
much  displaced  to  right.  Diaphragm  much  elevated  on  right. 
No  glands  visible.     No  calcification.     (Class  II.) 

Case  XIII. — D.,  adult,  male.  Small  cavity  right  apex,  with 
infiltration  of  right  upper  lobe.  Slight  infiltration  left  apex.  Heart 
normal  size  and  position.  Pericardial  adhesions  at  apex.  Glands 
enlarged.  Diaphragm  normal.  Calcification  first  left  costal  cartil- 
age.    (Class  II.)  >■  •;•; 

Case  XIV. — R.,  adult,  female.  Cavity  left  apex  with  consolida- 
tion both  left  lobes.  Infiltration  right  apex.  Heart  normal  size 
and  position.  Diaphragm  elevated  on  left.  No  glands.  No 
calcification.     (Class  HI.) 

Case  XV. — D.,  adult,  male.  Large  cavity  right  upper  lobe, 
consolidation  right  upper  lobe.  Small  cavity  left  u})per  lobe, 
with  infiltration  of  left  npj)cr  lobe.  Heart  displaced  to  right,  normal 
in  size.  Diaphragm  cleval(>d  on  right.  No  glands.  No  calcifi- 
cation.    (Class  IlL) 

Case  XVI. — E.,  adult,  male.  Infiltration  of  i)oth  apices,  more 
n.ar'ked  on  right.  Heart  normal  in  size  and  position.  No  glands. 
Diaphragm  elevated  on  right.     No  calcilication.     (Class  II.) 

Case  XVII. — V.,  adult,  male.  Infiltration  both  apices,  more 
marked    on    rii^ht.     Heart     normal,    size    and    position,     (ilands 
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enlarged.  Heart  normal,  size  and  position.  Diaphragm  normal. 
No  calcification.     (Class  II.) 

Case  XVIII. — R.,  adult,  male.  Large  cavity  right  apex,  another 
in  upper  lobe,  with  marked  consolidation  of  middle  lobe.  Small 
cavity  left  apex  with  consolidation  of  left  upper  lobe.  Antero- 
posterior position  of  heart.  Aorta  displaced  to  right.  Pericardial 
adhesion  right  side.  Glands  enlarged.  Diaphragm  elevated 
equally  both  sides.     No  calcification.     (Class  III.) 

Case  XIX. — S.,  girl,  aged  seventeen  years.  Infiltration  of  right 
apex,  marked  emphysema.  Heart  normal  position.  Glands  en- 
larged. Diaphragm  normal.  No  calcification.  General  hyper- 
trophy of  heart,     (Class  I.) 

Case  XX. — S.,  adult,  female.  Infiltration  left  upper  lobe. 
Heart  normal,  size  and  position.  Diaphragm  normal.  Glands 
enlarged.     No  calcification.     (Class  II.) 

Case  XXI. — V.,  adult,  male.  Infiltration  roots  of  both  lungs, 
radiating  into  apices.  Heart  normal  size  and  position.  Dia- 
phragm normal.     Glands  enlarged.     No  calcification.     (Class  I.) 

Case  XXII. — D.,  adult,  female.  Infiltration  right  upper  lobe. 
Heart  normal  size  and  position,  (dands  enlarged.  Diaphragm 
elevated  on  right.     No  calcification.     (Class  II.) 

Case  XXIII. — C,  adult,  male.  Cavities  both  apices,  with 
consolidation  both  upper  lobes.  Marked  emphysema.  Heart 
normal  in  position,  enlarged  to  right.  Diaphragm  elevated  both 
sides.     Glands  enlarged.     N^o  calcification.     (Class  III.) 

Case  XXIV. — Z.,  adult,  male.  Cavity  left  upper  lobe.  Left- 
sided  localized  pneumothorax  over  partially  collapsed  lung.  Heart 
normal  in  size  and  position.  Diaphragm  depressed  on  left.  No 
glands  visible.     No  calcification.     (Class  III.) 

Case  XXV. — D.,  adult,  male.  Cavity  right  apex,  consolidation 
right  upper  lobe.  Cavity  left  apex.  Consolidation  left  upper 
lobe.  Heart  and  aorta  much  displaced  to  right.  Heart  normal 
in  size.  Diaphragm  elevated  on  right.  No  glands.  No  calcifica- 
tion.    (Class  III.) 

Case  XXVI. — J.,  adult,  female.  Infiltration  both  apices. 
Tuberculous  glands  of  neck  (operative).  Heart  normal  ni  size 
and  position.  Glands  enlarged.  Diaphragm  normal.  Calcifica- 
tion of  costal  cartilage  (left).     (Class  II.) 

Case  XX\'II. — S.,  adult,  female.  I>eft-sided  emphysema 
(operative)  complete  collapse  of  left  lung.  Heart  almost  com- 
pletely displaced  to  right.  Aorta  displaced  to  right.  Diaphragm 
much  elevated  on  left.     Glands  enlarged.     No  calcification.     (Class 

I") 

Case    XXVIII. — P.,    l)oy.     Infiltration    right    apex.     Localized 

empyema  on  right.     Fibrosis  right  lower  lol)e  and  pleura.     Heart 

and  aorta   not   displaced.     Diaphragm   normal.     No  calcification. 

Glands  enlarged.     (Class  HI.) 
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Case  XXIX. — P.,  adult,  female.  Consolidation  left  apex. 
Heart  normal  size  and  position.  Glands  enlarged.  Diaphragm 
normal.     No  calcification.     (Class  I.) 

Case  XXX. — U.,  adult,  female.  Infiltration  right  apex.  Heart 
normal  size  and  position.  Glands  enlarged.  Diaphragm  normal. 
No  calcification.     (Class  I.) 

Case  XXXI. — H.,  adult,  female.  Cavity  left  apex.  Consolida- 
tion left  upper  lobe,  disseminated  lesions  below.  Infiltration  right 
apex.  Heart  slightly  displaced  to  left.  Diaphragm  elevated  on 
left.     No  glands.     No  calcification.     (Class  III.) 

Case  XXXII. — B.,  adult,  male.  Infiltration  both  apices.  Heart 
normal  size  and  position.  Glands  enlarged.  Diaphragm  normal. 
No  glands.     No  calcification.     (Class  II.) 

Case  XXXIII. — ^A.,  adult,  female.  I^arge  cavity  right  apex, 
with  consolidation  right  upper  lobe.  Infiltration  left  upper  lobe. 
Heart  normal  size  and  position.  Aorta  much  displaced  to  right. 
Diaphragm  elevated  both  sides.  No  glands.  No  calcification. 
(Class  III.) 

Case  XXXIV. — C,  adult,  male.  Cavities  upper  right  lobe, 
with  consolidation  and  marked  calcification  on  rlgiit.  Cavity 
left  apex  with  marked  consolidation  and  fibrosis.  Heart  in  antero- 
posterior position.  Diaphragm  elevated  on  both  sides.  No 
calcification  of  costal  cartilage.     Calcified  glands.     (Class  III.) 

Case  XXX^^ — O.,  adult,  male.  Consolidation  right  upj)er 
and  middle  lol)es.  Infiltration  of  left  upper  lobe.  Heart  normal 
size  and  position.  Diaphragm  normal.  No  glands.  No  calcifi- 
cation.    (Class  III.) 

Case  XXXVI.- — C,  adult,  male.  Cavity  at  both  apices,  with 
consolidation  and  fibrosis  of  both  upper  lobes.  Heart  disj)laced 
to  right.  Diaphragm  elevated  on  both  sides.  No  glands.  No 
calcification.     (Class  III.) 

Case  XXXVII, — S.,  adult,  male.  Infiltration  both  apices. 
Heart  normal  size  and  position.  Glands  enlarged.  Diaj)hragm 
normal.     No  calcification.     (Class  II.) 

Case  XXXVIII. — O.,  adult,  female.  Large  cavity  right  apex, 
consolidation  of  right  upper  lobe.  Infiltration  left  upper  lobe. 
Heart  displaced  to  right.  Diaphragm  elevated  on  right.  No 
glands.     No  calcification.     (Class  HI.) 

Case  XXXIX. — D.,  adult,  male.  1/argc  cavity  left  apc-x  cou- 
.solidation  left  upper  lobe.  Infiltration  right  ajx'X.  Heart  in 
anteroposterior  ])osilion.  Diaphragni  elevated  i)oth  sides.  No 
glands.     No  calcification.      (Class  III.) 

Case  XL. — -McV.,  adult,  male.  Infiltration  right  apex.  Heart 
normal  size  and  position,  (ilands  enlarged.  Diaphragm  normal. 
No  calcification.     (Class  I.) 
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Case  XLI. — R.,  adult,  female.  Slight  infiltration  right  apex. 
Heart  normal  size  and  position,  (ilands  enlargod.  Diaphragm 
normal.     No  calcification.     (Class  1.) 

Case  XLII. — T.,  adult,  male.  Large  cavity  right  apex.  Con- 
solidation and  fibrosis  right  upper  and  middle  lobes.  Cavity  left 
apex  consolidation,  left  upper  lobe.  Heart  in  anteroposterior 
position.  Diaphragm  elevated  on  both  sides.  Xo  glands  visi})le. 
Xo  calcification.     (Class  HI.) 

C.\SE  XLIII. — ]\I.,  adult,  female.  Cavities  in  right  upper  lobe, 
with  consolidation  and  fibrosis.  Consolidation  left  upper  lobe. 
Heart  displaced  to  right.  Diaphragm  elevated  on  right.  (Hands 
enlarged.     X'o  calcification  visible.     (Class  HI.) 

Case  XLIV. — ]\IcG.,  adult,  male.  Infiltration  of  right  apex. 
Heart  normal  size  and  position.  Diaphragm  normal.  Calcifica- 
tion  of  costal   cartilage.     Glands   enlarged.     (Class  I.) 

Case  XLV. — G.,  adult,  male.  Large  cavity  right  upper  lobe. 
(\Hisoli(lation  and  fibrosis  upper  and  middle  lobes.  Lifiltration 
left  upper  lobe.  Heart  displaced  to  right.  Diaphragm  elevated 
on  right.     X"o  glands  visible.     X^o  calcification.     (Class  HL) 

Case  XLVL — L.,  adult,  male.  Large  cavity  in  right  upper 
lobe,  another  in  middle  lobe.  Consolidation  of  lower  lobe,  marked 
fii)rosis  of  right  pleura.  (Consolidation  left  upj)er  lobe.  Heart 
and  aorta  much  displaced  to  right.  Diaphragm  not  visible  on 
right.     X'o  glands  visible.     X^o  calcification  visible.     (Class  HL) 

Case  XLVH. — H.,  adult,  male.  Infiltration  right  apex.  Large 
pleural  eftusion  on  left.  Heart  and  aorta  nnich  displaced  to  right. 
Xo  glands.  XO  calcification.  Diaphragm  not  visible  on  left. 
(Class  II.) 

Case  XLVIII. — C,  adult,  male.  Infiltration  right  apex.  In- 
filtration, with  cavity,  left  upper  h^be.  Heart  normal  size  and 
position.  Diaphragm  normal.  Xo  glands.  Xo  calcification. 
((Ma.ss  HI.) 

Case  XLIX.^ — P.,  adult,  female.  Consolidation  upper  rigiit 
lobe  with  softening.  Infiltration  left  apex.  Heart  normal  size 
and  position.  Diaphragm  u])  on  right.  X'o  glands.  XO  calcifica- 
tion.    (Class  HI.) 

Case  L,. — AI.,  adult,  female.  Cavity  right  a])ex,  consolidation 
right  upper  lobe  with  softem'ng.  Infiltration  left  upper  lobe. 
Heart  normal  size  and  position,  (ilands  enlarged.  Diaphragm 
elevated  on  right.     XO  calcification.     (Class  HI.) 

Case  LI. — M.,  adult,  male.  Infiltration  right  apex.  Con- 
solidation left  upper  lobe.  Heart  normal  size  and  position.  Glands 
enlarged.     Diaphragm  normal.     Xo  calcification.     (Class  II.) 

Case  LII. — A.,  adult,  male.  Large  cavity  right  upper  lobe, 
consolidation  and  marked  fibrosis  below.  Large  cavity  left  apex, 
consolidation  of  left  up])er  lobe.  Heart  completely  displaced  to 
right.     Aorta    markedly    displaced.     Diaphragm     not     visible    on 
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riojht.  No  glands  visible.  Calcification  of  costal  cartilages  marked. 
(Class  III.) 

Case  LIU. — G.,  adult,  male.  Infiltration  l)oth  apices.  Heart 
normal  size  and  position.  Glands  enlarged.  Diaphragm  elevated 
on  left.     No  calcification.     (Class  II.) 

Case  LIV. — Y.,  adult,  male.  Infiltration  right  apex.  Heart 
normal  size  and  position.  Glands  enlarged.  Diaphragm  normal. 
No  calcification.     (Class  I.) 

Case  LV. — M.,  adult,  male.  Infiltration  both  apices.  Heart 
normal  size  and  position.  Diaphragm  normal.  No  glands.  No 
calcification.     (Class  II.) 

Case  LVI. — E.,  adult,  male.  Disseminated  lesions  in  both 
upper  lobes,  marked  emphysema.  Heart  normal  in  position, 
enlarged  to  right.  Glands  enlarged.  Diaphragm  normal.  Cal- 
cification of  costal  cartilage.     (Class  II.) 

Case  LVII. — C,  adult,  male.  Infiltration  of  both  upper  lobes. 
Heart  normal  in  size  and  position.  Glands  enlarged.  Diaphragm 
normal.     Slight  calcification.     (Class  II.) 

Case  LVIII. — M.,  adult,  male.  Consolidation  right  upper 
lobe.  Infiltration  left  upper  lobe.  Heart  displaced  to  right. 
Enlarged  to  rio-ht.  Glands  enlarged.  Slioht  calcification.  Dia- 
phragm  elevated  on  right.     (Class  II.) 

Case  I>IX. — L.,  adult,  male.  Large  cavities  right  upper  lobe, 
with  consolidation.  Marked  fibrosis  of  lungs  and  pleura,  righ. 
lower  lobe.  Cavity  left  apex,  with  consolidation  upper  lobet 
Heart  much  displaced  to  right.  Aorta  displaced  to  right.  Dia- 
phragm not  visible  on  right.  No  glands,  no  calcification  visible. 
(Class  III.) 

Case  LX. — J.,  adult,  female.  Infiltration  both  apices.  Heart 
normal  in  size  and  position.  Glands  enlarged.  Diaphragm 
normal.     No  calcification.     (Class  II.) 
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The  Pkixciples  of  Pathology.  Vol.  I.  General  Pathologi/.  Bv 
J.  George  Adami,  M.D.,  LL.D.,  F.R.S.,  Professor  of  Pathology 
in  ]\IcGill  University,  ^Montreal.  Pp.  948;  322  engravings  and 
16  plates.  Vol.  II.  S{/ste77iic  Pathology.  By  J.  George  Adami 
and  Albert  G.  Xicholls,  M.A.,  M.D.,  D.Sc,  F.R.S.  (Can.), 
Assistant  Professor  of  Pathology  and  Lecturer  in  Clinical 
Medicine  in  McGill  University,  Montreal.  Pp.  1082;  310  engrav- 
ings and  15  plates.  Philadelphia  and  New  York:  Uea  &  Febiger, 
1909. 

Professor  Adami's  Pathology  has  from  the  date  of  its  issue 
estai)lished  a  new  standard  for  similar  publications  in  America;  and 
has  lifted  whatever  opprobrium  may  have  been  fancied  in  the  often 
repeated  remark  that  there  has  been  no  American  pathology  (in  the 
sense,  of  course,  that  the  text-books  of  this  hemisphere  have  followed 
more  or  less  closely  the  thought,  plan,  and  substance  of  European, 
notably  German,  authorities). 

The  first  of  these  volumes,  now  in  the  second  year  after  pu])lica- 
tion,  has  been  widely  studied;  and  expectancy  has  changed  generally 
to  cordial  admiration  for  the  breadth  of  fundamental  discussion, 
the  mode  of  presentation,  and  the  clearness  of  expression  of  estab- 
lished knowledge,  as  well  as  for  many  of  the  personal  views  and 
applications  introduced  by  the  author.  There  have  been  numbers 
of  excellent  text-books  issued  from  American  presses  which  have 
not  failed  in  matter  of  systematization  of  the  subjects  and  in  descrip- 
tion of  pathological  processes  and  lesions;  but  in  the  endeavor  to 
set  cause  to  effect,  to  elucidate  the  rationale  of  events,  and  to  explain 
the  eternal  "how  and  why"  in  the  study  of  disease,  the  author's 
breadth  of  training  and  viewpoint,  as  well  as  his  experience  in  long 
years  of  teaching,  have  combined  to  make  the  work  notable. 

A  large  part  of  this  first  volume  is  essentially  preliminary,  devoted 
to  introductory  consideration  of  the  cell  as  a  unit  of  vital  organiza- 
tion, discussing  the  details  of  cellular  structure  and  interrelation  in 
complex  organisms,  our  knowledge  of  the  chemistry  and  physics 
of  cellular  activity,  growth,  multiplication,  adaptation,  and  differen- 
tiation, and  the  data  and  problems  of  reproduction  and  inheritance. 
The  essence  of  these  chapters  lies  in  the  author's  conception  of  the 
cellular  protein  molecules  as  elemental  structures,  biophores,  the 
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various  phenomena  of  energy  Ijeing  referred  to  changes  in  these; 
the  familiar  side-chain  theorv  being  applied  in  explanation  of  their 
constitution  and  their  changes  in  metabolism.  This  same  idea  is 
followed  in  the  presentation  of  his  views  of  cellular  growth  and 
differentiation,  of  adaptation,  variation,  and  evolution,  as  well  as  the 
phenomena  of  inheritance.  The  more  recent  publication  of  Reichert 
and  Brown  upon  the  hemoglobins  of  the  animal  kingdom,  while 
not  directly  related,  will  be  found  to  lend  considerable  confirmation 
to  Adami's  view,  in  that  the  essence  of  distinction  in  evolution,  and 
probably,  too,  in  all  vital  phenomena,  whether  normal  or  pathological, 
must  be  carried  back  to  molecular  constitution.  Such  views  are 
rapidly  permeating  our  newer  conceptions  of  biology,  since  the 
development  of  physical  chemistry;  and  are  bound  in  the  near  future 
to  dominate  medicine,  just  as  in  the  past,  one  after  another,  the  cellular 
pathology  and  germ  theory  of  disease  bore  in  upon  us.  That  new 
cells  developing  from  the  original  fertilized  ovum  grow  by  side- 
chain  accretions  to  their  molecules;  come  to  differ,  as  slight  differences 
in  pal)ulum  in  diverse  locations  obtain;  and  progressively  diverge 
as  the  diverging  products  modify  more  and  more  the  side-chain 
construction  of  appropriating  molecules,  until  the  complete  cellular 
differentiation  of  the  body,  with  the  harmonious  interdependence  and 
mutual  resistance  of  its  cells,  is  established — this  is  basic.  The 
protoplasmic  molecule  of  one  cell  is  in  its  general  structure  like  the 
protoplasm  of  a  cell  of  a  different  organ,  or  like  a  cell  of  the  same 
part  from  a  different  animal;  and  the  differentiation  in  the  individual, 
or  the  evolutional  difference  in  different  species,  lies  mainly  in  the 
side-chains,  in  their  different  (jualities,  valences,  and  affinities.  The 
chromosomic  theory  of  inheritance  has  never  been  entirely  satisfy- 
ing; but  one  can  with  Adami  see  under  it  in  the  possibilities  of  the 
chenn'cal  interaction  of  the  complex  biophores  of  the  germ  cells,  a 
rational  explanation  for  the  dominance  of  one  parental  type,  the 
chance  for  variations  and  mutations,  and  can  see  a  reason  for  the 
only  certain  inheritance  of  ac(juired  characteristics  of  the  parents 
we  know,  that  which  follows  those  constitutional  and  toxic  influences 
which  may  fixedly  modify  the  molecular  constitution  of  the  germ 
cells,  and  in  turn  the  progeny  of  these  modified  cells. 

Thereafter,  after  discussion  of  antenatal  ac((uirement,  so  often 
confused  with  true  inheritance,  the  author  devotes  the  remainder 
of  the  first  part  of  the  volume  to  the  causes  of  postnatal  ac(|uirement 
of  disease  and  the  pathological  })r()cesses  which  may  logically  l)e 
regai'dcd  as  directly  reactiv(>  or  resjjonsive  to  these — inflannnation 
as  a  local  reaction,  infection  with  its  general  response  in  pyrexia 
and  other  phenomena,  and  the  reactive  inununity  induced,  as  well 
as  syncope,  shock,  and  collapse  as  tyj)ifying  failure  of  or  negative 
reaction  (death,  however,  being  left  to  a  snbse(|uent  section  in  the 
latter  pai't  of  th<'  volume).  ( )r  (he  chapters  on  pathogenic  inlliiences. 
including    those    of    nu'chnnical,   physical,   chemical,  and    j)ai"asitic 
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natures,  the  more  notable  are  devoted  to  the  endogenous  intoxi- 
cations from  internal  secretory  faults  and  faults  of  metabolism 
and  to  the  efl'ects  of  overstrain  in  structural  and  physiological  sense, 
and  to  cellular  disuse. 

The  chapters  on  inflammation,  after  the  author's  well-known 
plan  of  considering  the  subject  in  a  comparative  manner  in  the 
simpler  organisms  leading  up  to  vertebrates  in  order  to  fix  the  essen- 
tial features  of  the  adaptive  reaction,  might  well  stand  as  a  type  of  the 
methods  piu'sued  throughout  the  volume.  Whatever  the  injury 
(and  the  author  takes  the  safe  ground  that  it  is  by  no  means  always 
of  microbic  origin),  the  two  prominent  factors  in  the  process  are  the 
proliferation  of  the  cells  about  the  injured  area  and  the  attraction 
of  the  wandering  cells  to  the  area,  the  role  of  the  bloodvessels  being 
strictly  secondary  in  that  it  really  but  facilitates  the  former.  One 
could  suggest  that  with  these  basic  factors  more  stress  might  be  laid 
upon  the  entrance  of  excess  of  the  body  fluid  into  the  area  with  its 
general  and  special  influences  toward  removal  of  the  cause  of  the 
process;  and,  too,  many  may  miss  in  this  luminous  discussion  a 
definitive  presentation  of  the  resolution  of  inflammation,  aside  from 
the  matter  of  repair  and  the  fate  of  the  leukocytes  and  fibrin,  for 
there  are  additional  problems  in  the  absorption  of  exudate  and 
liquid  waste,  in  the  resumption  of  vascular  tone  and  similar  features. 
Ehrlich's  side-chain  theory  is  basic  to  the  disquisition  upon  immunity ; 
Init  the  author  is  not  bound  rigidly  to  an  immediate  and  essential 
chemism  between  the  antigen  and  antibodies,  realizing  the  possi- 
i)ilities  of  j)hvsical  relations  entering  into  the  problems  afforded  by 
the  recognized  phenomena  and  well  brought  forward  in  the  later 
trend  of  study. 

In  the  second  part  of  the  volume  the  familiar  progressive  and 
regressive  pathological  changes  of  less  definite  relation  or  of  unknown 
relation  to  cause  are  presented,  the  author  l)reakiTig  away  from 
the  common  habit  of  introducing  here,  however,  the  hyperemias, 
ischemia,  hemorrhage,  thrombosis,  embolism,  and  oedema,  reserving 
these  for  the  second  volume  in  connection  with  the  circulatory 
system.  The  line  of  discussion  includes  in  the  first  group  hyper- 
trophy, regeneration,  transplantation,  metaplasia  and  the  neoplasms; 
in  the  second,  the  atrophies,  abioplasia,  reversions,  degenerations  and 
infiltrations,  necroses,  and  somatic  death.  In  the  descriptive  part  of 
each  clearness  and  sufficiency,  as  may  l)e  expectefl,  prevail ;  but,  as  in 
the  first  part  of  the  volume,  the  notable  features  lie  in  the  analysis  of 
cause  and  relation  and  in  the  presentation,  where  this  is  im})ossible, 
of  reasonable  working  theory.  It  is  an  open  question  as  to  the  value 
of  adding  to  existing  morphological  or  relative  classifications  of  the 
tumors;  if  it  be  granted,  there  are  points  of  excellence  in  the  author's 
separation  of  neoplasms  into  those  of  the  lining  (lepidoma)  and 
those  of  the  pulp  tissues  (hyloma),  although  it  removes  none  of  the 
difficulties  in  routine  employment  of  Cohnheim's  basic  arrangement. 
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Whatever  the  cause  of  a  tumor,  Adami  would  hold  there  is  assumed 
a  peculiarity  in  its  elements,  not  so  much  shown  morphologically 
as  in  the  predominance  of  a  vegetative  over  the  ordinary  functionating 
character  of  the  cell.  Why  such  a  character  is  assumed  may  be  8 
matter  of  hypothesis,  but  there  is  reason  to  suppose  that  just  as 
mutations  in  animals  and  plants  are  not  mere  chance,  but  determined 
more  or  less  by  alterations  in  environment,  so  it  may  be  thought 
possible  that  cellular  mutations  of  the  type  in  question  may  by  a 
variety  of  internal  somatic  conditions  be  determined,  and  there  is  no 
reason  that  stimuli  of  external  origin,  bacterial,  chemical,  or  physi- 
cal, may  not  do  the  same.  He  would  look  to  no  specific  cause  for 
tumors  and  seek  for  no  parasite  as  definitely  neoformwis.  The 
tumor  cell  itself  is  a  modified  body  cell,  and  in  its  modification  is  the 
specific  element  (itself  the  antigen)  and  working  out,  the  more 
atypical  it  is,  its  own  antibodies  from  the  somatic  reaction  to  itself. 
Gaylord's  work  showing  the  development  of  immunizing  substances 
in  mice  recovering  from  certain  tumors,  that  of  Jensen  in  inducing 
disappearance  of  tumor  growth  in  mice  by  injecting  into  the 
animals  the  elements  of  a  part  of  the  tumor  itself,  as  well  as~that  of 
Coca  along  similar  lines,  and  the  recent  announcement  by  Hodenpyl 
of  a  curative  material  for  human  cancer  shown  in  the  ascitic  fluid 
of  a  cancerous  human  being,  and  other  work  of  the  same  type, 
are  all  leading  to  a  similar  conclusion ;  and  it  is  a  safe  prediction 
by  the  author  that  ultimate  triumph  over  these  growths  is  far  from 
hopeless. 

In  the  second  volume.  Prof.  A.  G.  Nicholls  collaborates  with 
Adami.  The  association  is  valuable,  no  doubt,  in  a  number  of 
ways,  but  at  the  same  time  it  leads  to  occasional  lack  of  perfect 
harmony  between  the  products  of  the  two  authors,  the  senior  writer 
commonly  presenting  for  each  section  an  introductory  portion 
dealing  with  the  broad  pathological  problems  in  structure  an  1 
physiological  relation,  and  the  junior  author  assuming  the  deta  s 
of  gross  and  minute  anatomical  description.  Systemic  path()U)gy 
for  its  greater  attractiveness  should  be  presented  in  as  fully  apj)lied 
form  as  possible,  with  fre((uent  indication  of  the  relation  of  the  exist- 
ing anatomical  lesion  witii  the  symptoms  manifested  by  the  living 
subject,  and  with  the  distinct  purpose  of  correlating  with  the  primary 
lesions  the  secondary  and  complicating  faults  which  invariably 
arise  and,  as  a  rule,  prove  in  their  combination  the  cause  of  death 
rather  than  the  isolated  primary  lesion.  Herein  the  authors  are 
hainj)ered  by  lack  of  space;  and  the  fault  in  mind  is  not  a  qualitative 
but  rather  a  quantitative  one.  It  may  be  remedied  in  future  editions 
by  fuller  discussion  of  the  functional  effects  of  at  least  the  more 
important  tyj)es  of  lesions,  giving  to  classes  of  students  a  more  certain 
habit  of  reasoning  from  a  j)ath()l<)gi('al  i)asis  in  their  clinical  studies 
and  at  the  same  time  insuring  a  more  ready  apjilication  of  patho- 
logical knowledge  by  the  practitioner.     There  is  little  reason  for  an 
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elaborate  description  of  this  second  volume,  which  follows  through 
the  diseases  of  the  blood,  cardiovascular  and  hemopoietic  organs, 
I  respiratory  and  other  systems  of  the  body  in  regular  order,  each  with 
'  excellent  anatomical  exposition  of  its  imj)ortant  lesions  and  with 
1  sections  upon  the  broader  pathological  physiology  of  each,  which 
are  as  valuable  from  the  infrequency  of  such  discussions  in  works 
.     on  pathology  as  from  their  intrinsic  excellence. 

If,  as  Professor  Adami  says  in  his  j)reface,  the  book  was  twelve 
years  in  its  forming,  it  is  worth  all  the  time  and  the  effort.  It  cannot, 
of  course,  remain  indefinitely  fresh:  there  is  too  rapid  progress  for 
such  expectation.  But  it  has  been  shaped  along  lines  which  are 
permanent  or  at  least  look  far  into  the  future;  and  is  certain  for  its 
many  excellences  to  be  long-lived  by  repeated  revision  without  actual 
recasting.  A.  J.  S. 

A  Text  Book  of  Physiological  Chemistry  for  Students 
OF  Medicine.  By  John  H.  Long,  M.S.,  Sc.D.  Second 
edition.     Philadelphia:  P.  Blakiston's  Son  &  Co.,  1909. 

The  subject  matter  of  Dr.  Long's  book  is  divided  into  four  sec- 
tions: I.  The  Nutrients;  II.  Ferments  and  Digestive  Processes; 
III.  The  Chemistry  of  the  Blood,  the  Tissues,  and  Secretions  of  the 
Body,  and  IV.  The  End  Products  of  Metabolism.  In  this  edition 
a  few  changes  have  been  made,  notably  the  adoption  of  the  protein 
classification  recommended  by  American  biological  chemists,  and  a 
new  chapter  on  the  methods  used  in  urine  analysis. 

One  is  rather  appalled  at  the  outset  l)y  being  confronted  with  a 
sentence  containing  134  w'ords,  of  such  involved  construction  and 
of  such  obscure  meaning  that  if  asked  what  he  read,  one  might  well 
reply  with  Hamlet,  "Words,  words,  words!"  The  entire  book  while 
not  guilty  again  of  such  verbosity,  is  nevertheless  quite  beyond  the 
understanding  of  the  medical  student.  Unless  he  is  exceptionally 
well  grounded  in  organic  chemistry  the  book  in  many  parts  is  incom- 
prehensible, and  the  undergraduate  who  can  read  Chapters  III  and 
IV  with  an  intelligent  grasp  of  the  subject  is  the  fortunate  pos.sessor 
of  unusual  training  and  intellect.  Chapter  XIV,  dealing  with  the 
complicated  theme  of  special  properties  of  blood  serum,  reflects  great 
credit  on  the  author.  Dr.  Long  has  presented  this  subject  in  a 
clear,  concise,  and  easily  understood  manner,  and  the  only  adverse 
(Titicism  that  might  be  raised  is  that  the  author  would  have  made 
his  topic  more  clear  had  diagr.inunatic  illustrations  been  shown. 
The  chapter  devoted  to  urinary  examinations  is  hardly  complete 
enough  in  detail  for  one  to  make  even  practical  metabolic  studies, 
and  the  index  is  very  unsatisfactory.  As  a  text-book  the  work  is 
too  lacking  in  explanation,  and  we  fear  the  student  will  l)e  unneces- 
sarily confused  ))y  the  at  best  recondite  subject.  As  a  laboratory 
book  used  in  conjunction  with  practical  demonstrations  and  intelli- 
gent instruction  it  may  find  a  field  of  usefulness.  E.   H.  G. 
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Chemical  and  ^Microscopical  Diagnosis.  By  Francis  Carter 
Wood,  M.D.,  Professor  of  Chemical  Pathology  in  the  College 
of  Physicians  and  Surgeons,  Columl^ia  University,  New  York. 
Second  edition;  pp.  725;  192  illustrations.  New  York  and 
London:  D.  Appleton  &  Company,  1909. 

This  book,  which  comprises  about  the  best  of  our  knowledge  on 
the  subject,  is  a  noteworthy  addition  to  laboratory  literature.  It 
describes,  for  the  most  part,  in  good  working  detail,  the  examination 
of  the  blood,  gastric  contents,  feces,  parasites,  oral  and  nasal  secre- 
tions, sputinn,  urine,  transudates  and  exudates,  and  milk.  Some 
of  the  methods  as  given  are  lacking  in  essential  points  of  description, 
and  certain  well-known  tests  have  failed  to  find  a  place  in  the  work 
under  discussion.  The  author  has  chosen  to  give  the  reference 
where  a  new  method  was  first  published,  and  this  would  seem 
advisable  in  all  laboratory  manuals,  since  it  is  apparently  impossible 
to  find  accurate  record  of  technique  in  books  of  this  nature.  The 
plates  and  illustrations  are  uniformly  good,  and  it  is  a  rather  novel 
experience  to  make  new  acquaintances  in  the  pictorial  line,  instead 
of  meeting,  as  has  been  the  reviewer's  misfortune  in  the  past,  one's 
old  friends  reproduced  in  book  after  book.  Dr.  Wood's  second 
edition  is  to  be  heartilv  recommended;  ♦^/lose  enoao;ed  in  laboratorv 
practice  will  find  it  a  most  useful  addition  to  an  already  long  list  of 
laboratorv  books.  K.  H.  G. 


Lehrbuch  der  klinischen  Diagnostik  innerer  Kr.\nkheiten. 
Edited  l)y  Pai  l  Krause,  M.D.,  Professor  and  Director  of  the 
]\Iedical  Polyclinic  in  Bonn,  Germany.  Pp.  922;  oGO  illustra- 
tions.    Jena:    (nistav  Fischer,  1909. 

The  Text-book  of  the  Clinical  Diagnosis  of  Jniernal  Diseases, 
edited  by  Professor  Krause  is  the  composite  work  of  thirteen  colla- 
bcM'ators.  Professor  Krause  himself  contributes  chapters  on  the 
methods  of  examining  patients,  on  .r-ray  examinations,  and  on 
clinical  bacteriology;  Professor  Wandel,  of  Kiel,  discusses  the 
ananmesis  and  the  general  habitus  of  the  patient,  and  the  diagnosis 
of  the  acute  infectious  disease;  Professor  Lounnel,  of  Jena,  diseases 
of  the  uj)j)er  air  passages  and  exploratory  puncture  and  cytology; 
Professor  (Jerhardt,  of  Masle,  diseases  of  the  respiratory  ap})aratus; 
Professor  Staehelin,  of  Berlin,  diseases  of  metabolism,  and  in  associa- 
tion with  Professor  Ortner,  of  Innsbruck,  diseases  of  the  circulatory 
a])pariitus;  Professor  Wintcrnil/,,  of  Ilidlc,  (hseases  of  the  urogenital 
tract;  Profcvssor  Ziegler,  of  Ureslau,  discas(\s  of  the  blood;  i'rofessoi' 
Mohr,  of  Ilallc,  diseases  of  the  digestive  tract;  Professor  Jamin,  of 
Eriaiigcn.    and    l'r()f(>ssor    I'^inklcnbur^,    of    Bonn,    diseases    of   the 
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nervous  system;  Professor  Hertel,  of  Jena,  diseases  of  the  eye  in 
internal  diseases;  and  Professor  Esser,  of  Bonn,  diseases  of  infants. 
The  book  is  well  written,  and  sufficiently  comprehensive,  since 
although  it  includes  about  all  that  is  necessary  there  is  little  if  any 
mention  of  etiological  factors  and  of  matters  of  doul)tful  moment. 
It  may  be  said  to  be  representative  of  the  present  German  school  of 
medicine,  and  as  such  is  to  be  highly  commended.  A.  K. 


Cataract  Extraction.  By  H.  Herbert,  F.R.C.S.,  Late  Lieu- 
tenant-Colonel, I.^I.S.,  Professor  of  Ophthalmic  Medicine  and 
Surgery  in  the  (irant  ]\Iedical  College,  and  in  charge  of  the 
Sir  Cowasjee  Jehangir  Ophthalmic  Hospital,  Bombay.  Pp.  391. 
New  York:  William  Wood    &  Co.,  1908. 

This  work  is  equally  valuable  for  its  abundant  citations  from 
the  writings  of  others  who  have  treated  of  the  same  subject  and  for 
the  fruitful  lessons  the  author  has  drawn  from  his  own  experience, 
comprising  as  it  does  about  5000  extractions;  and  even  this  iium])er 
he  declares  to  be  small  compared  with  the  work  of  other  oplitiiahnic 
surgeons  in  India.  The  writer  tells  us  that  grave  conjunctival 
disease  is  much  more  common  in  India  than  in  Europe  or  America. 
This  unfavorable  condition  has  to  be  dealt  with  speedily  and 
efficiently;  al)undant  douching  with  bichloride  solution,  1  to  3000, 
is  the  mainstay  and  has  yielded  the  most  satisfactory  results — indeed, 
so  satisfactory  that  evil  is  turned  to  good;  the  douchings  being 
rarely  necessary  in  the  western  world,  they  are  omitted  in  the  occa- 
sional cases  where  they  would  prevent  infection.  Of  165.5  extrac- 
tions, not  a  single  suppuration  occurred,  certainly  justifying  the 
author's  claim  of  a  near  approach  to  perfecti(^n  in  this  respect.  We 
confess  to  some  surpri.se,  however,  at  the  statement  that  nasal  infection 
through  the  lacrimal  passages  does  not  take  place.  The  chapter 
descriptive  of  the  operation,  which  takes  up  nearly  one-half  of  the 
whole  book,  is  very  thorough  even  to  minuteness.  'I'he  c()ml)iiicd 
operation  is  considered  to  be  the  standard.  The  capsule  is  divided 
vertically  with  the  cystitome  and  the  delivery  of  the  lens  is  aided  by 
fixation  forceps,  differently  applied  in  accordance  with  special 
indications.  Irrigation  is  employed  when  necessary  to  remove 
blood,  etc.  Chapter  IV  deals  with  "variations  in  procedure,"  the 
most  valuable  portion  of  which  is  the  critical  a])preciation  of  the 
merits  and  faults  of  methods  other  than  the  writer's.  There  is 
necessarily  consideral)le  repetition  hcr(>,  l)ut  this  is  hardly  a  fault 
for  the  serious  student. 

In  a  work  so  meritorious  as  this  one,  for  which  the  entire  oph- 
thalmic world  will  be  sincerely  grateful,  it  seems  ungracious  to  seek 
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out  any  shortcomings.  While  we  rise  from  perusal  of  the  book 
instructed  as  from  no  other  with  which  we  are  acquainted  upon  the 
subject  of  modern  methods  for  operating  upon  cataract,  we  have  a 
feeling  that  the  subject  is  presented  somewhat  obscurely  and  that 
the  reader  fails  to  get  as  clear  an  idea  of  the  whole  as  the  excellent 
matter  deserves.  A  little  greater  attention  to  method  will  easily 
overcome  what  is  a  fault  of  form  but  not  of  substance.  T.  B.  S. 


A  Text-book  of  Diseases  of  the  Ear.  By  Macleod  Years- 
ley,  F.R.C.S.,  Senior  Surgeon  to  the  Royal  Ear  Hospital, 
London.  Pp.  452.  Chicago  Medical  Book  Co.,  Chicago,  111., 
1909. 

This  book  is,  as  is  stated  in  the  preface,  an  expansion  of  a  previous 
work  of  the  author  on  Common  Diseases  of  the  Ear,  but  it  is 
really  an  entirely  new  publication,  and  in  its  present  form  is  justly 
entitled  to  rank  as  a  very  complete  text-book  of  otology.  In  the 
arrangement,  it  follows  the  customary  classification  of  the  various 
subjects,  although  there  are  two  useful  chapters  included  on  some- 
what unusual  lines,  namely,  Chapter  XII,  on  the  "The  Influence  of 
General  Diseases  of  the  Ear,"  and  Chapter  XV  on  "The  Medico- 
legal and  Life  Assurance  Aspects  of  Otology."  The  book  is 
thoroughly  up  to  date  in  its  consideration  of  all  the  most  recent 
developments  in  the  science  of  otology.  There  is  an  excellent, 
though  brief,  account  of  the  recent  advances  in  our  knowledge  of 
the  physiological  and  pathological  conditions  of  the  labyrinth.  The 
various  operations  upon  the  temporal  bone  are  well  described,  and 
the  subject  of  the  intracranial  complications  of  aural  disease  is 
excellently  considered.  I^ike  most  English  otologists,  the  author 
adopts  I^ake's  classification  of  the  results  of  tests  for  bone  and 
air  conduction  by  llinne's  method,  using  Creek  letters  as  symbols 
for  the  test.  To  most  American  aurists,  such  a  classification  simply 
serves  to  complicate,  and,  as  a  rule,  they  prefer  writing  out  the  test 
result  in  full,  to  the  use  of  an  arbitrary  symbol.  The  illustrations 
throughout  the  book  are  generally  original,  and  of  most  excellent 
quality.  It  can  be  safely  commend(>d  to  the  student  of  otology  as 
an  excellent  epitome  of  the  subject.  F.   U.  P. 
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The  Effect  of  Digitalis  on  the  Ventricular  Rate  in  Man. — C)f  the  cardiac 
irrc<^iilaritie.s  produced  cxperinientallv  bv  digitalis,  the  earliest  to  appear 
is  usually  an  occasional  omission  of  ventricular  contractions,  owing  to 
the  blocking  of  the  stinuilus  from  auricle  to  ventricles.  A  somewhat 
late  phenomenon  is  the  production  of  a  complete  auriculoventricular 
dissociation  which  differs  from  ordinary  heart-block  in  that  the  ven- 
tricular rate  is  not  slow,  but  approaches,  and  usually  exceeds  that  of  the 
auricles.  .Mthough  a  common  result  of  digitalis  poisoning  in  dogs, 
this  condition  has  never  been  noted  in  man  except  in  the  case  reported 
by  Hp:wlett  and  Barkixger  {Arch.  Int.  Med.,  1910,  v,  93).  Their 
patient,  a  man,  aged  twenty-seven  years,  with  chronic  myocardial  in- 
sufHciency,  who  had  taken  digitalis  in  moderate  doses  over  a  considerable 
length  of  time,  developed  on  the  day  before  his  death,  a  reraarkabU; 
condition.  Tracings  of  the  venous  ])ulse  and  apex  .showed  a  regularly 
recurring  cycle  of  c-hanges  apparently  depending  on  the  interference 
of  two  systems  of  waves  which  were  independent  of  each  other,  and  not 
((uit("  synchronous.  Each  cycle  lasted  about  .seven  seconds  and  included 
fourteen  ventricular  contractions.  The  two  .systems  of  waves  were 
evidently  due  to  the  auricular  and  ventricular  contraction.s,  and  the 
rates  were  such  that  for  thirteen  auricular  there  were  fourteen  ventricular 
contractions.  Hewlett  and  Barringer  believe  this  to  be  the  result  of 
a  cumulative  action  of  the  digitalis,  and  call  attention  to  the  fact  that 
it  may  be  difficult  to  ascertain  when  enough  of  the  drug  has  been  given, 
for  at  no  time  was  there  a  slowing  of  the  pulse.  While  in  ex])erimental 
heart-block  the  rate  of  the  ventricle  is  increased  by  digitalis,  there  is 
little  clinical  evidence  on  the  subject.     In  a  ca.se  of  complete  heart- 
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block  with  slow  pulse,  however,  the  same  writers  failed  to  note  any 
increase  of  ventricular  rate  after  the  use  of  moderately  large  doses  of 
digitalis.  It  is  possible  that  the  appearance  of  extrasystoles  and  the 
temporary  disajipearance  of  the  a  waves  from  the  jugular  j)ulse  (due 
to  a  toxic  weakening  of  the  auricular  contractions?)  may  have  been 
due  to  the  drug. 


Auricular  Fibrillation. — It  is  well  known  that  in  the  latest  stages  of 
cardiovascular  degeneration,  especially  in  mitral  stenosis,  the  pulse  often 
becomes  exceedingly  irregular,  and  in  the  jugular  the  wave  of  auricular 
contraction  disappears.  This  has  long  been  regarded,  particularly  by 
Mackenzie,  as  depending  upon  the  origin  of  the  rhythm  at  the  node  of 
Tawara  (hence  the  term  nodal  rhythm).  Lewis  (Brii.  Med.  Jour., 
1909,  ii)  asserts  that  facts  are  at  his  disposal  permitting  the  conclusion 
that  the  rhythm  arising  in  the  neighborhood  of  node  gives  rise  to  a  differ- 
ent clinical  picture.  This  conclusion  is  based  upon  the  study  of  an  in- 
stance of  paroxysmal  tachycardia  in  which  auricle  and  ventricle  contract 
together.  Secondly,  the  pulsus  irregularis  perpetuus  is  dependent  upon 
fibrillation  of  the  auricle.  This  conclusion  is  based  upon  the  fact  that 
the  rhythm  is  exactly  similar  to  that  which  may  be  j^roduced  experi- 
mentally by  iuflucing  fibrillation  of  the  auricle,  and  is  a  unique  condi- 
tion. Lewis  ])oints  to  the  fact  that  electrocardiograms  taken  from 
patients  exhibiting  this  irregularity,  show  a  number  of  irregular  waves 
apart  from  the  ventricular  curve,  and  more  clearly  defined  in  diastole. 
Such  waves  are  found  in  no  other  disorder  of  the  heart  action.  They 
disappear  when  irregularity  vanishes,  are  not  evident  upon  the  cardio- 
gram, and  are  identical  with  the  curves  yielded  by  fibrillation  of  the 
auricle.  Furthermore,  s^iichronous  tracings  .show  that  the  waves  in 
the  experimental  cardiogram  correspond  to  the  fibrillary  movements 
of  the  auricle.  [In  connection  with  this  interesting  connnunication 
it  may  be  remembered  that  Cushny  and  Edwards  in  the  American 
Journal  of  the  Medical  Sciences,  1907,  cxxxiii,  66,  arrive  at  the 
conclusion  that  an  instance  of  paroxysmal  irregularity  was  i)robably 
due  to  this  cause. — W.  S.  T.] 


The  Etiology  of  Eeri-beri.  — The  studies  of  Fraser  and  Stanton  at 
the  Institute  for  MiMlical  Research,  Federated  ^lalay  States  {Trans. 
Soc.  Tropical  Mrd.  and  11  i/(/icu(',\^)\(),  iii,  2")7),  arc  based  on  the  chemical 
analyses  of  various  types  of  rice,  and  on  the  production  of  polyneuritis 
gallinarum,  a  disease  analogous  to  l)eri-l)eri,  by  feeding  ex]H'riments 
in  fowls.  It  was  first  found  that  Siam  rice,  which  is  most  often  associ- 
ated with  epidemics  of  beri-beri,  contains  a  lower  percentage  of  fat, 
than  either  Rangoon  rice  or  jnirboiled  rice.  Microscopic  sections 
showed  that  in  Siam  rice  the  i)ericarp,  the  outer  layer,  containing  most 
of  the  aleurone  and  oily  material,  had  been  removed  by  the  ])rocess  of 
polishing.  The  relation  of  the  milling  of  rice  to  the  i)rodiiction  of  the 
disease  in  fowls  was  then  studied.  Fowls  fed  on  the  original  padi  ale 
remained  Iicahhy.  ( )f  tw(>lve  fowls  fed  on  the  finished,  polisiied  rice, 
six  developed  polyneiu'ilis.  ( )ther  fowls  frd  on  the  .same  finished  rice, 
plus  the  j)olisliings,  all  remained  healthy.  From  tli(>se  experiments 
Fraser  and  Stanton  conchided  that  the  jiolisliing  of  white  rice  removes 
from   the  seed  some  substance  essential    to   the   maintenance  of  the 
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normal  nutrition  of  nerve  tissues.  It  was  further  shown  that  staleness 
of  rice,  or  the  development  in  it  of  poisonous  substances  subsequent 
to  its  being  milled  are  not  important  factors.  Parboiled  rice,  in  itself 
healthy,  when  extracted  with  alcohol,  caused  polyneuritis  in  fowls, 
but  the  addition  of  the  alcoholic  extract  to  a  rice  known  to  be  injurious 
prevented  this  disease.  Further  chemical  investigations  show(>d  that 
the  power  of  a  rice  to  produce  ]K>lyneuritis  gallinarum  varied  with  its 
phosphorus  content — the  higher  the  ])hosi)horus  content,  the  less  liable 
was  it  to  be  injurious.  The  highest  percentage  of  phosphorus  was 
found  to  be  present  in  rice  i)()lishings.  ^Moreover,  the  addition  to  an 
injurious  rice  of  a  quantity  of  polishings  which  contained  enough  phos- 
phorus to  bring  the  total  phosphorus  content  up  to  that  of  parboiled 
rice  sufficed  to  preserve  nutritive  eciuilibrium.  The  prevention  of 
beri-beri  thus  depends  on  the  substitution  of  ordinary  white  rice,  by 
a  rice  in  which  the  polishing  process  has  been  omitted,  or  carried  out 
to  a  minimal  extent,  or  by  the  addition  to  a  white  rice  diet  of  articles 
rich  in  those  substances  which  are  not  present  in  sufficient  amount  in 
white  rice.  One  such  article,  which  is  cheap,  and  may  be  reatlily  ob- 
tained, is  the  ])olishings  from  white  rice. 


L 


The  Physiology  of  the  Immediate  Reaction  of  Anaphylaxis.  ( )n  the 
injection  of  a  dose  of  horse  serum  into  the  vein  of  a  previously  highly 
sensitive  guinea-pig,  there  occurs  a  chain  of  symptoms — chiefly  of 
respiratory  nature,  which  result  in  the  death  of  the  animal  in  from  three 
to  five  minutes.  While  the  general  tyj)e  of  the  reaction  has  been  re- 
ported and  confirmed  by  various  observers,  it  has  remained  for  AuER 
and  Lewis  {Jour.  E.vper.  Med,  1910,  xii,  151)  to  study  and  explain 
the  physiological  basis.  \Yhile  convulsive  and  paralytic  sym])toms  may 
dominate  the  picture  if  the  animal  is  loose,  they  found  that  if  it  is  held 
in  a  suitable  holder  these  are  less  marked  and  the  respiratory  changes 
come  into  the  foreground.  They  thus  paid  especial  attention  to  the 
lungs,  and  found,  as  did  Gay  and  Southard,  that  at  autojjsy  the  lung 
in  acute  anaphylaxis  tends  to  remain  in  an  inspiratory,  distended  con- 
dition with  open  thorax,  with  unobstructed  trachea,  and  large  bronchi, 
and  without  obvious  })ulmonary  (rdema.  This  immol)ili/,ati()n  of  the 
lungs  they  consider  to  be  the  most  characteristic  sign  of  immediate 
anaphylaxis  in  the  guinea-pig.  Experiments  were  performed  in  which 
the  respiratory  movements  of  the  chest  and  the  volume  changes  of  the 
pleural  cavity  were  recorded,  as  well  as  others  in  which  the  animals 
were  allowed  to  breathe  from  a  bottle,  and  changes  during  inspiration 
and  expiration  registered.  As  a  result  it  was  evident  that  .some  stenosis 
is  gradually  ])roduced  in  the  i)ulmonary  passages  .so  that  in  the  final 
stage  practically  no  air  enters  or  leaves  the  lung  in  spite 'of  violent 
respiratory  attempts.  Death  is  due  to  asphyxia.  The  characteristic 
reaction  of  anaphylaxis  was  also  obtained  in  pithed  animals,  showing 
that  its  production  depends  on  a  perii)heral  process  in  the  lung,  and 
not  on  the  central  nerv'ous  system.  After  reviewing  the  ])Ossible  cause 
of  the  condition,  the  authors  conclude  that  it  is  due  to  a  tetanic  contract- 
tion  of  the  muscles  of  the  finer  bronchioles,  .so  that  air  is  imprisoned  in 
the  areolar  sacs.  Atropine,  which  paralyzes  the  bronchial  muscles, 
may,  under  certain  conditions,  be  able  to  relax  the  anaphylactic  lung 
so  that  it  is  again  able  to  expand  and  contract.     The  blood  pressure 
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in  immediate  anaphylaxis  first  shows  a  considerable  rise,  and  then  a 
gradual  drop  to  10  to  20  mm.  Shortly  after  the  injection  of  the  toxic 
dose,  a  heart  block,  often  with  a  3  to  1  rhythm,  develops,  and  is  probably 
due  to  asphj-xia.  The  cardiac  vagus  gradually  loses  its  irritability  after 
injection  of  the  toxic  dose. 

Jaundice  in  Pneumonia. — As  a  result  of  the  experimental  study  of 
cholecystitis,  Lk.mierke  and  Abrami  have  previously  shown  the  impor- 
tant part  played  by  descending,  hematogeneous  infections  in  the  pro- 
duction of  inflammation  of  the  bile  passages.  They  now  (La  presse 
med.,  1910,  Xo.  10,  82)  report  three  fatal  cases  of  pneumonia  associated 
with  jaundice  in  which  bacteriological  examination  of  the  bile  at  autopsy 
showed  pure  cultures  of  pneumococcus.  In  all  three  instances  the  stools 
were  colorless,  but  careful  search  revealed  no  obstruction  in  the  bile 
passages.  The  fluid  in  the  gall-bladder  was  nearly  colorless,  and  in 
two  of  the  cases  failed  to  give  a  Gmelin  reaction.  They  believe  that 
the  primary  cause  of  the  jaundice  is  an  involvement  of  the  liver  jiaren- 
chyma,  and  that  any  inflammation  of  the  bile  ducts  is  purely  secondary. 
In  all  of  the  cases  there  were  signs  of  alcoholic  cirrhosis  of  the  liver,  and 
Lemierre  and  Abrami  consider  that  hepatitis  complicating  pneumonia 
is  rare  except  when  the  liver  has  been  the  seat  of  some  previous  patho- 
logical process. 


On  the  Quantity  of  Glycuronic  Acid  in  the  Urine  in  Health  and  Disease.— 
ToLLEXS  and  Stekx  (Hoppc-Seijlrr'.s-  Ztschr.  f.  phi/siol.  Ch.cmie,  1910, 
Ixiv,  39)  have  found,  by  means  of  a  new  quantitative  method  recently 
described  by  Tollens,  that  the  excretion  of  glycuronic  acid  in  the  urine 
is  far  greater  than  has  generally  been  su])posed.  ]\Iayer  and  Xeuberg, 
for  example,  give  the  daily  average  output  as  0.004  gm.  per  100  c.c, 
whereas  the  authors  find  0.025  gm.  per  100  c.c.  or  0.3  to  O.-l  gm.  in  the 
twenty-four  hours'  urine  as  the  average  in  health.  In  several  cases  of 
diabetic  coma,  they  have  encountered  a  complete  absence  of  glycuronates 
in  the  urine,  tested  with  the  naphthoresorcin  test.  Administration  of 
sodium  salicylate,  which  causes  a  marked  augmentation  of  the  glycuro- 
nates in  the  urine  as  a  rule,  failed  Xo  i)roduce  a  positive  reaction  in  these 
cases.  Various  drugs,  especially  salicylates  and  chloral  hydrate, 
combine  with  glycuronic  acid  in  the  body;  after  their  administration, 
the  glycuronic  acid  may  amount  to  1.4  gm.  ])er  diem.  In  one  case  of 
carl)olic  aciil  poisoning  (2")  gm.?  taken)  the  in'ine,  blackish  green  in 
color  and  definitely  levorotatorv,  contained  8.5  gm.  of  glycuronic  acid 
on  the  first  day.  Such  a  urine,  of  course,  is  capable  of  reducing  Fehling's 
solution. 

The  Cultivation  of  the  Organism  of  Infantile  Paralysis.—  It  is  of  interest 
in  relation  to  the  recent  publications  of  Flexner  and  Lewis  on  the  etio- 
logical factor  of  anterior  jxdiomyelitis,  to  receive  the  results  reported 
by  Levaditi  (Prr.tsr  nn'dinih',  1910,  Xo.  0,  44)  in  a  i)rcliminary  note 
from  the  Pasteur  Institute.  In  several  experiments  he  has  inoculated 
l)ouill()u  to  which  the  blood  senunof  monkeys  and  rabbits  has  been  added, 
with  active  filtrates  containing  the  specific  organism.  In  one  instance  the 
medium  became  cloudy  after  being  kept  in  the  themo.stat  for  ten  days. 
At  the  end  of  fifteen  days  (he  culture  was  injectetj  into  a  monkey.     After 
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an  incubation  period  of  twenty  days  paralysis  set  in,  thus  demonstrating 
that  the  organism  retains  its  virulence  for  at  least  fifteen  days  at  38 
degrees.  [Microscopic  examination  of  the  cloudy  medium  by  ordinary 
methods  showed  no  micro-oi'ganisms,  but  after  centrifuging,  dissolving 
the  clot  and  mordanting  after  fixation  by  alcohol  or  heat,  he  was  able  to 
find  a  large  number  of  round  or  rather  oval  bodies,  appearing  in  pairs  or 
in  masses.  They  are  extremely  small  and  are  sometimes  polymorphous. 
They  do  not  stain  well  with  aniline  dyes,  but  after  prolonged  staining 
with  dilate  fuchsin  assume  a  pale  pink  color,  or  appear  as  clear  dots 
surrounding  by  a  pinkish  zone.  Control  experiments  with  culture 
media  which  hatl  not  been  inoculated  showed  only  granules  of  cjuite 
different  size  and  shape. 


Rat-bite  Fever.— Horder  (Quarterly  Jour,  of  Mrd.,  1910,  iii,  121) 
has  collected  three  instances  of  an  apparently  specific  kind  of  blood- 
poisoning  following  the  bite  of  a  rat.  The  most  p'ominent  symptom 
noted  was  periodic  fever  beginning  from  twenty-one  to  twenty-eight 
days  after  the  occurrence  of  the  bite.  The  temperature  rose  to  103°  to 
104°,  fell  to  normal  in  two  to  three  days,  and  then  rose  again  in  the  course 
of  the  next  few  days.  In  one  case  the  remission  continued  over  several 
months.  During  the  febrile  periods  there  was  a  well  marked  leuko- 
cytosis. In  two  instances  there  was  a  blotchy  erythema,  and  in  one  of 
these  indurated  plaques  and  diffuse  tender  subcutaneous  nodules  were 
})resent.  Blooil  cultures  and  the  inoculation  of  blood  into  animals  gave 
no  residts  and  the  examination  of  stained  specimens  of  blood  failed  to 
reveal  any  parasites.  There  was  no  enlargement  of  the  spleen.  The 
prolonged  incubation  ]>eriod,  the  form  of  the  fever  and  the  absence  of 
suppuration  in  the  original  wotind  make  it  unlikely  that  the  cause  of  the 
disease  is  a  pyogenic  infection  secondary  to  the  bite.  Horder  considers 
that  the  etiological  factor  is  probably  a  protozoon.  [It  is  interesting  to 
note  that  Quinxke  (Miff.  aus.  d.  Greuzgcbcit,  d.  med.  u.  Chir.,  1900,  v, 
231)  has  rejiorted  eleven  cases  of  almost  exactly  the  same  symptom-com- 
])lex  which  occurred  in  Japan.  He  also  refers  to  a  number  of  articles  in 
the  Japanese  literature,  and  states  that  while  there  is  no  mention  of  it  in 
European  literatiu-e,  a  characteristic  remittent  febrile  disease  following 
the  bite  of  a  rat  after  a  more  or  less  prolonged  incubation  period,  has 
been  recognized  in  Japan  for  many  years. — W.  S.  T.] 


"Nail-palpation"  of  the  Arterial  Wall. — ^VERTHEIM-S.\Lo^IO^•soN 
{Dcui.  Arrh.  f.  Idin.  Mrd.,  1910,  xcviii,  "/JO)  calls  attention  to  the  well- 
known  difficulties  of  ])alpating  the  arterial  wall  (1)  where  the  arterial 
wall  is  thin,  (2)  when  it  is  densely  covered  with  fat,  and  (3)  when 
the  blood  pressure  is  high.  He  proposes  a  method,  which  he  calls 
"nail-palpation"  (Nagelpalpation),  by  means  of  which  any  arterial 
wall,  whether  it  can  be  j)alpated  in  the  usual  way  or  not,  may  be  felt, 
and  its  thickness  fairly  well  judged.  Instead  of  palpating  the  artery 
with  the  ball  of  the  finger,  the  finger-nail  is  used.  The  nail  is  placed 
perpendicularly  on  the  surface  of  the  skin,  so  that  the  edge  of  the  nail 
runs  parallel  with  the  Icmg  axis  of  the  artery.  By  moving  the  finger 
transversely  across  the  artery,  the  latter  slips  under  the  nail  as  if  it  were 
dissected  out.  The  artery  may  be  palpated  in  this  way  almost  as  readily 
in  young  children   as   in  adults.     With   a   little   practice,   "Wertheira- 
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Salomonson  says  one  quickly  learns  to  recognize  arterial  thickening. 
The  method  is  applicable  to  the  palpation  of  any  artery  which  rests 
on  a  firm  bed,  as  well  as  to  the  palpation  of  many  superficial  ner\-es. 


A  Previously  Undescribed  Symptom  of  Tetany. — H.  Schlesixger 
{Wien.  klin.  ]]'och.,  1910,  xxiii,  315)  has  observed  a  new  sign  in  a  typical 
case  of  tetany,  which  he  designates  the  "Beinphanomen."  The  sign 
is  elicited  in  the  following  manner:  If  one  seizes  the  leg  with  the  knee 
joint  extended  and  then  flexes  the  thigh  on  the  abdomen,  in  a  short  time 
(at  the  most,  two  minutes)  an  extensor  cramp  develops  in  the  knee 
with  extreme  supination  of  the  foot.  The  ])henomenon  may  appear 
when  the  patient  sits  up  in  bed.  If  the  trimk  is  flexed  on  the  thighs,  the 
spasm  likewise  appears.  Like  the  Trousseau  phenomenon,  the  new 
sign  can  be  brought  out  in  the  inten-als  between  attacks.  The  fre- 
fpiency  of  occurrence  of  the  Beinphanomen  in  tetany  cannot  be  foretold 
as  yet;  nor  is  it  known  that  the  sign  is  one  peculiar  to  tetany. 
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Atlo-axoid  Fracture  Dislocation. — Piic  iiek  (Anfial.s  nf  Siirgerj/,  1910, 
li,  208)  reports  a  case  which  has  been  under  his  care  for  a  ])eriod  of 
nearly  ten  years,  and  therefore  rei)resents  the  possibilities  of  ultimate 
repair  and  restoration  of  function  which  may  take  i)Ia(e  in  such  cases. 
The  patient,  a  man,  aged  thirty-three  years,  fell  headlong  a  distance  of 
fifteen  feet,  striking  on  his  forehead.  His  head  was  notably  bent  over 
toward  his  left  shoulder  and  was  fixed  in  such  great  flexion  that  he 
could  not  open  his  mouth  more  than  a  half-inch.  He  had  no  symptoms 
other  than  suboccipital  i)ain  and  the  deformity  and  stift'ening  of  the  neck. 
During  the  following  two  months  he  was  conscious  of  a  growing  lack 
of  power  in  his  lower  limbs,  most  marked  on  the  right  side.  Shortly 
afterward  it  was  found  that  he  had  no  ])ower  in  his  right  arm  or  leg, 
except  a  little  in  the  fingers  and  toes.  (Catheterization  becaine  neces- 
sary. Pilcher  .saw  him  Hrst  about  three  months  after  the  injury,  and 
six  weeks  later  the  atlas  and  axis  were  expo.sed  by  operation.  A  for- 
ward dislocation  of  the  atlas  upon  the  axis  was  demonstrated,  but  care- 
ful attemjits  to  reduce  it  wer(>  futile  and  the  wound  was  closed.  A  slight 
imj^rovemcnl  developed  in  the  subsecjuent  weeks.  He  liecanie  al)Ie  to 
enijity  his  bladder  spontaneously  and  two  months  after  the  operation 
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began  to  sit  up.  He  was  still  hcniiplegic  when  he  left  the  hospital  ten 
weeks  after  the  operation.  A  gratlual  return  of  power  in  the  para- 
lyzed leg  manifested  itself  after  his  return  home  and  continued  until 
the  normal  condition  returned.  Less  improvement  occurred  in  the  right 
upper  extremity.  Nine  years  after  the  accident  the  deformity  of  the 
head  and  neck  and  the  immobility  were  unchanged.  He  is  able  to 
walk  normally  fairly  long  distances  without  fatigue.  There  is  no  diff- 
erences in  strength  between  the  two  lower  limbs.  The  bladder  func- 
tion is  normal  and  his  mentality  is  unaffected. 


Malignant  Degeneration  of  Benign  Diseases  of  the  Breast. — Speese 
{Atiu(il.'<  of  Siiir/cri/,  1910,  li,  212)  follows  Warren's  classification.  He 
finds  that  certain  tumors  which  present  symptoms  of  malignancy  do 
not  show  malignant  histological  changes,  and,  on  the  other  hand, 
carcinoma  occasionally  arises  in  a  preexisting  tumor  without  causing 
symptoms  indicative  of  such  a  transformation.  It  is  conlcuded  that 
operative  interference  in  all  tumors  of  the  fibroepithelial  type,  is  in- 
dicated to  prevent  this  complication.  Two  instances  of  carcinomatous 
changes  were  found  in  17  cases  of  periductal  fibroma  studied  patho- 
logically. In  both  there  were  one  or  two  symptoms  which  were  only 
suggestive  of  cancer.  Abnormal  involution  (chronic  mastitis)  occurs 
more  frequently  than  any  other  affection  of  the  breast  with  the  exception 
of  carcinoma.  In  180  cases  of  breast  disease,  Speese  found  it  in  18 
per  cent.,  and  of  the  35  cases  studied  in  the  laboratory,  9  instances  of 
malignancy  were  encountered  (26  per  cent.).  In  295  cases  of  abnormal 
involution  reported  by  9  different  writers  44  were  found  to  be  carcino- 
matous (15  per  cent.).  In  doubtful  cases  exploratory  incision  is  in- 
dicated; a  careful  search  throughout  the  entire  part  involved  is  necessary, 
for  the  malignant  area  is  a])t  to  be  small.  Malignancy  being  detected, 
a  radical  operation  should  be  ])erforme(l.  The  exploratory  incision 
does  not  reduce  in  any  way  the  chance  of  ultimate  cure,  whereas  explora- 
tory incision  followed  by  the  radical  operation  for  malignancy  at  a  later 
period  has  been  invariably  fatal  according  to  Bloodgood.  Tlie  bilateral 
character  of  the  disease  is  one  of  the  interesting  features  and  one  for 
which  occasional  double  amputation  has  to  be  performed.  Cystatleno- 
mas,  cancer  cysts  and  mastitis  are  also  discussed.  Areas  of  indura- 
tion following  mastitis  should  receive  as  careful  attention  as  other  forms 
of  benign  disease,  early  removal  of  which  may  remove  its  greater  danger. 


The  Treatment  of  Cystitis,  Especially,  Severe  Postoperati-ve  Cases. — 
Si'Ui.Ai  I  [Zrif.  f.  Gi/it.  II.  Urol.,  1910,  ii,  4)  says  tliat  in  most  cases  he 
has  not  used  irrigations  but  has  depended  chiefly  ui)on  internal  therapy, 
with  flushing  and  disinfection  from  within.  For  urinary  antiseptics 
he  has  employed  aspirin,  benzosalin,  novaspirin,  and  diplosal.  Of  the.se 
the  most  eft'ective  was  aspirin.  When  irrigations  were  emjiloyed  the 
quantity  injected  was  never  so  great  that  it  distended  and  irritated  the 
l)ladder  walls.  It  was  given  slowly  and  regidarly  and  the  temi)eratiire  of 
the  fluid  was  usually  between  1S°  and  20°  C.  ( )nly  somewhat  i)ersistent 
acute  and  subacute  catarrhal  conditions  and  especially  severe  pus 
cases,  make  irrigation  necessary.  .Vniodol  was  found  to  be  the  best 
antiseptic  solution  for  the  irrigation.  It  is  a  formahlehyde  preparation 
with  some  sulphozyanallyl.     Its  bactericidal  properties  are  greater  than 
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that  of  other  urinary  antiseptics.  According  to  Fouard's  investigations 
it  can  be  said  that  it  gives  the  greatest  therapeutic  effect  with  the  least 
danger,  since  it  is  neither  caustic  nor  toxic  like  sublimate  and  car- 
bolic acid.  Schlafi  used  it  in  a  0.25  per  cent,  solution,  which  gave  it 
a  sufficient  concentration  and  produced  no  symptoms  of  irritation. 
It  has  simplified  the  treatment  of  cystitis.  It  provides  for  the  mechan- 
ical cleansing,  and  the  removal  of  the  decomposed  urine  and  its  con- 
tained pus;  and  it  provides  the  best  bactericidal  eft'ect  without  the  dis- 
advantages of  other  equally  strong  disinfectants. 


The  Operative  Treatment  of  Wounds  of  the  Lungs. — INIoller  {Archiv 
f.  kliu.  CJiir.,  1909,  xci,  295)  says  that  up  to  a  few  years  ago  penetrating 
.wounds  of  the  thorax  involving  the  lungs,  were  generally  treated  con- 
servatively, with  rest  in  bed,  morphine,  ice,  and  antiseptic  ti'eatment  of 
the  wound.  A  simple  occlusive  dressing,  or  incision  and  tampon 
of  the  wound  in  the  thoracic  wall  or  suture  of  the  wound  was  employed. 
For  some  years  eft'orts  have  been  made  to  find  the  lung  wound,  through 
a  sufficient  opening  in  the  chest  wall,  and  tosuture  or  tampon  the  wounded 
lung  surface.  Stucky  reported  25  cases  of  wounds  of  the  lungs  treated 
by  suture,  and  concluded  that  in  every  stab  wound  of  the  thorax  coming 
into  the  hospital  within  twenty-four  hours  after  the  accident,  the  ribs 
should  be  resected,  the  lung  wound  exposed  and  sutured.  This  led 
to  the  collection  and  study  of  similar  cases  from  Korte's  clinic,  from 
which  it  was  determined  that  the  radical  operation  proposed  by  Stucky, 
not  only  was  not  necessary,  but  was  improper;  and  that  these  Avounds 
healed  with  simple  occlusive  dressing.  In  some  few  severe  cases  free 
exposure  and  direct  treatment  of  the  lung  were  justified.  The  material 
studied  consisted  of  90  cases  in  which  the  pleura  and  perhaps  the  lung 
were  wounded,  48  by  gun-shot,  19  by  stab  or  incision,  and  in  23  there 
was  a  subcutaneous  laceration  of  the  lung,  12  with  and  11  without  a 
fracture  of  the  ribs  or  sternum.  Of  the  48  gun-shot  cases,  the  symp- 
toms occurred  as  follows:  Hemothorax,  37  times;  hemoptysis,  21  times; 
])neumothorax,  12  times;  and  connective  tissue  emphysema,  9  times. 
The  treatment  and  course  Avere  as  follows:  Puncture  and  asj)iration, 
10  times;  empyema,  4  times;  rib  resection,  twice;  excision  of  the  shot, 
14  times.  Death  resulted  in  7,  and  the  average  duration  of  healing 
was  five  to  five  and  one-half  weeks.  The  following  complications 
occurred:  Wound  of  the  pericardium  in  5,  of  the  heart  in  2,  of  the  dia- 
phragm and  abdominal  organs  in  2,  and  of  the  spinal  canal  in  1.  Of 
the  19  stab  wound  cases,  the  ])romiuent  sym])toms  occurred  as  follows: 
Hemothorax  in  9,  hemo{)tysis  in  3,  })neuuu)tlu)r;ix  in  7,  and  emphysema 
in  8.  Puncture  and  aspiration  were  emj)loycd  in  2,  and  the  average 
time  of  healing  was  three  and  one-half  to  four  weeks.  Wound  of  the 
pericardium  occurred  in  2  cases.  ( )f  the  23  i-ases  in  which  subcutaneous 
rupture  of  the  lung  occurred  without  wound  of  the  thoracic  wall,  the 
symptoms  were  as  follows:  Hemothorax  in  3,  hemoi)tysis  in  4,  pneumo- 
thorax in  1,  and  emjihysema  in  8.  Death  occurred  in  7,  and  the  average 
time  of  healing  was  four  weeks.  The  complications  were:  Fracture  of 
the  skull  in  1,  ruj)ture  of  the  liver  in  1,  and  wound  of  the  kidney  and 
hematuria  in  1.  Of  the  7  deaths  in  the  ()7  penetniting  wounds,  in  only 
2,  or  at  most  3,  cases,  was  the  (puvstion  of  o|)eration  presented.  Of 
Stuckey's  25  stjib  wounds,  all  of  whieh  were  oi)erated  on,  death  occurred 
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in  9,  abscess  of  the  lung  or  empyema  in  12,  and  the  average  time  of 
healing  was  ten  weeks.  In  JNloller's  19  stab  wounds  which  penetrated 
the  lung,  none  died,  in  none  was  there  suppuration,  and  the  average 
time  of  healing  was  three  and  one-half  to  four  weeks.  INloller  gives 
the  indications  for  operation  as  follows:  Severe  primary  hemorrhage; 
continuing  and  repeated  hemorrhage;  severe  pneumothorax  and  emphy- 
sema; and  secondary  j)neumothorax.  With  the  observance  of  these 
indications,  the  prognosis  of  these  cases  in  the  future  should  be  somewhat 
better  than  they  have  been  up  to  the  present  with  conservative  treatment. 


Stasis  Hemorrhages  Resulting  from  Compression  of  the  Thorax  and 
Abdomen. — Koch  and  Ronne  (Arcliiv  f.  klin.  Chir.,  1909,  xcl,  371) 
rej)orts  a  case  in  which  a  man  was  severely  compressed  in  an  elevator 
accident.  Immediately  after  the  accident  his  ap{)earance  was  alarming. 
His  head  and  neck  were  very  cyanotic,  of  a  dark  blue,  almost  black,  color, 
and  he  had  small  and  large  petechial  hemorrhages  under  the  skin 
everywhere.  The  head  was  swollen  out  of  shape  and  the  breathing 
was  almost  imperceptible.  The  skin  of  the  neck  projected  over  the 
collar  of  the  clothing,  the  eyes  protruded,  and  there  were  subconjunc- 
tival hemorrhages.  In  striking  contrast  to  these  phenomena  was  the 
slight  effect  on  the  general  condition.  Very  often  these  patients  are 
completely  conscious  during  the  whole  period  of  the  compression  of  the 
chest  and  abdomen.  The  cyanosis  disappears  in  a  few  days,  the  small 
hemorrhages  somewhat  later,  the  subconjimctival  hemorrhages  remain- 
ing perhaps  several  weeks.  If  no  com])licating  lesions  are  present, 
in  a  few  days  the  ])atients  probably  feel  sound.  In  5S  collected  cases, 
in  only  7  did  the  complications  j)r()duce  a  fatal  result.  The  most  prob- 
able explanation  of  the  phenomena  is  that  with  a  closed  glottis  the 
blood  of  the  limgs  and  heart  is  forced  into  the  peripheral  vessels.  The 
cyanosis  is  very  marked  in  the  head  and  neck  and  very  rare  in  the  ex- 
tremities, because  the  jugular  veins  have  no  valves.  They  are  occasion- 
ally insufficient  in  the  axillary,  but  are  very  resistant  in  the  veins  of 
the  lower  extremities.  Distiu'bances  of  sight  are  common,  often  with- 
out demonstrable  cause  ophthalmoscojjically.  They  were  present  in 
11  (12  with  the  case  here  reported)  out  of  the  58  cases.  Occasionally 
there  is  a  brief  double  blindness,  which  lasts  for  some  minutes  or  a 
half  hour.  In  other  cases  sight  docs  not  return  or  does  so  only  incom- 
pletely, and  after  some  time  an  atroj)hic  discoloration  of  the  pa})ilUe 
develoj)s  showing  that  the  nerve  fibers  have  become  degenerated. 


An  Experimental  and  Literary  Study  Concerning  the  Manner  and  Path- 
way of  Extension  of  Urogenital  Tuberculosis. — Sawamuka  {Dmf.  Zeit. 
aiiir.,  1910,  (iii,  20.'|)  in  investigating  the  method  of  extension,  assumes 
that  in  ])rimary  urogenital  tuberculosis,  the  i)r()cess  begins  in  the  kidney 
and  extends  through  the  ureter  to  the  bladder  and  i)rostati<-  urethra, 
and  through  the  vas  deferens  to  the  testicle.  It  may  begin  in  the  testicle 
and  extend  in  the  reverse  direction,  or  beginning  in  the  seminal  vesicles, 
it  may  extend  in  both  directions  to  the  testicles  and  kidneys.  Upon 
the  basis  of  the  literature  it  is  agreed  that  the  process  often  begins 
in  the  kidney  and  that  the  bladder  may,  in  time,  be  infected,  although 
a  sound  mucous  membrane  can,  to  a  certain  extent,  ])rotect  the  bladder. 
Tubercle  bacilli  in  the  bladder,  usually,  will  not  infect  the  kidney,  if 
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the  normal  stream  of  urine  is  not  obstructed,  but  will  do  so  in  the  pres- 
ence of  such  obstruction.  ^Yhen  tubercle  bacilli  are  injected  into  the 
ureter,  especially,  into  the  renal  pelvis,  tuberculosis  of  the  kidney  can 
be  produced,  with  or  without  ligation  of  the  ureter,  although  the  latter 
undoubtedly  favors  its  development.  The  infection  must  pass  by  the 
blood,  lymph,  or  ureter.  The  blood  path  is  excluded  from  considera- 
tion because  by  it  is  produced  usually  a  general  tuberculosis.  Sawamura 
carried  out  experiments  on  dogs  to  determine  the  path  of  extension. 
He  failed  to  find  that  the  tubercle  bacilli  ascended  from  the  bladder 
through  the  ureter  to  the  kidney.  By  direct  injection  of  the  bacilli 
into  the  lumen  of  the  ureter,  without  subsec[uent  occlusion  of  the  ureter, 
a  renal  tuberculosis  was  produced.  Extending  by  the  lymph  paths 
to  the  kidney,  vesical  or  genital  tuberculosis  rarely  invades  the  kidney. 
It  may  ascend  from  the  bladder  to  the  kidney  without  obstruction  of 
the  blood  stream,  when  from  contraction  of  the  bladder  a  relatively 
high  internal  ])ressure  is  produced  and  in  any  manner  an  antiperistaltic 
movement  of  the  ureter  occurs.  Tuberculous  involvement  of  the  lower 
end  of  the  ureter  may  produce  the  necessary  obstruction,  stagnation, 
and  dilatation,  to  j^ermit  the  tubercle  bacilli  to  reach  the  kidney.  That 
the  process  may  ascend  by  the  lymph  paths  cannot  be  denied,  although 
it  has  never  been  established  in  men  or  animals  with  certainty.  Tuber- 
culosis of  the  testicle  or  epididymis,  as  a  rule,  extends  through  the  vas 
deferens  toward  the  urethra.  More  rarely  it  may  extend  by  the  lymph 
vessels.  It  may  remain  localized  in  the  testicle  and  epididymis.  Often 
the  vas  is  involved.  The  lymph  vessels  of  the  testicle  go  chiefly  to  the 
nodes  along  the  inferior  cava,  near  the  entrance  of  the  spermatic  vein; 
those  from  the  e])ididymis  to  the  nodes  along  the  h}-pogastric  vessels. 
The  central  (lying  next  the  urethra)  portion  of  the  vas  deferens,  may 
become  infected  from  tubercle  bacilli  in  the  urine.  Tuberculous 
epididymitis  can  develop  from  tubercle  bacilli  in  the  urine  by  way  of 
the  vas  deferens,  provided  the  orifice  of  the  vas  or  its  lumen  is  blocked, 
so  that  with  the  stagnation  of  the  secretion  and  exudate,  the  tubercle 
bacilli  are  transported  to  the  epididymis.  Extension  from  a  tuber- 
culous epididymis,  without  ])articipation  of  the  vas  deferens,  did  not 
occur  in  Sawamura's  ex])criments,  although  ()p])enheim,  aiul  Law  and 
Hansen  considerecl  this  ])ossible.  A  primary  focus  of  tuberculosis 
can  develoj)  in  the  ])rostrate.  It  may  involve  the  seminal  vesicles  and 
it  is  assumed,  therefore,  that  it  may  extend  to  the  e])ididymis.  'i'he 
.seminal  vesicles  may  be  involved  alone.  Sawamura  believes  that  in 
dogs  an  ascendino;  tuberculosis  of  the  female  axMiitals  can  occur. 


The  Treatment  of  Bone  and  Joint  Tuberculosis  by  the  X-rays. — Isklin 

(I)riif.  Zril.  f.  Chir.,  I'JIO.  ciii,  \S:\)  Juid  already  olitaincd  excellent 
results  in  tlie  treatment  of  tuberculosis  of  glands  anil  other  soft  tissues. 
'^I'wo  years  ago,  at  the  re(|U(\st  of  his  ciiief.  Prof.  Wilms,  lu"  undertook 
the  sanie  treatment  of  the  bones  and  joints.  In  all,  41  cases  were 
treated,  including  tiie  bones  and  joints  of  the  hand,  foot,  elbow, 
knee,  .sacro-ihac  joint,  and  ribs.  The  method  was  as  follows:  In  the 
beginning  of  the  treatment,  the  bone  or  joint  was  expo.sed  to  the  .7--rays, 
three  or  four  times  at  short  intervals,  every  exposure  being  made  from 
a  different  side  and  always  with  the  fullest  dose,  until  all  parts  had  been 
exposed.     The  rays  were  passed  through  an  aluminum  plate,  1   mm. 


THERAPEUTICS  763 

thick.  Because  the  efTects  on  the  skin  did  not  show  until  two  or  three 
weeks,  the  ex})osurcs  were  made  only  cverv.  three  or  four  weeks.  More 
than  three  such  exposures  were  minecessary.  From  the  begiiniing  the 
joints  were  placed  in  a  position  favorable  for  cicatricial  contraction, 
except  in  the  case  of  the  small  joints.  If  the  tuberculosis  healed  by 
cicatrization,  after  treatment  was  necessary  to  reproduce  the  mobility. 
This  consisted  of  exposures  to  hot  air,  massage  of  the  joints,  and  move- 
ments. This  kind  of  healing  was  obtained  in  10  cases  of  bone  and  joint 
tuberculosis.  Almost  always  the  progress  was  visible,  and  was  obtained 
in  many  otherwise  hopeless  cases.  The  method  is  not  suited  to  children, 
because  the  epiphyseal  cartilage  can  be  damaged,  and  iti  the  large  joints 
of  adults,  as  the  shoulder  and  hip,  the  .r-rays  could  not  be  made  to  j)enc- 
trate  deep  enough. 
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Diet  in  Typhoid  Fever. — Coleman  {.Jour.  Amcr.  Med.  A.fsoc,  1909, 
liii,  1145)  advocates  a  more  liberal  cHct  in  the  treatment  of  typhoid 
fever.  He  says  that  the  average  milk  diet  of  two  quarts  daily  su))plies 
an  insufficient  i. umber  of  calories  to  provide  for  the  increased  needs  of 
the  body.  Consequently  patients  on  a  milk  diet  lose  weight  and  strength 
and  are  less  able  to  cope  with  the  disease  than  patients  on  a  more  liberal 
diet.  Coleman  advises,  as  the  minimum  reciuirement,  a  diet  containing 
the  equivalent  of  41  calories  per  kilo  of  body  weight.  Thus,  a  man 
weighing  one  hundred  and  fifty  pounds  will  receive  during  the  twenty- 
four  hours  a  diet  equivalent  to  80()()  calories.  Coleman  and  Shaffer 
found  that  the  best  results  were  obtained  when  the  diets  furnished  60 
to  SO  calories  j)er  kilo.  In  all  instances,  the  patients  on  a  liberal  diet 
were  brighter  and  stronger  and  better  able  to  fight  the  disease.  The 
principal  constituents  of  Coleman's  diet  are  milk,  cream,  milk  sugar, 
and  eggs.  In  addition,  .small  slices  of  stale  bread  or  toast,  with  as  much 
butter  as  the  patient  wished,  were  allowed.  He  gave  to  his  cases 
one  and  one-half  quarts  of  milk,  from  one  to  two  pints  of  cream,  from  one- 
half  to  one  and  two-thirds  pounds  of  milk  sugar,  and  from  three  to  six 
eggs.  Coleman  says  that  he  has  seen  no  bad  effects  from  the  u.se  of 
milk  in  moderate  amounts,  and  he  does  not  believe  that  it  increases  the 
tendency  to  tympanites.  A  cpiart  of  good  milk  is  etjuivalent  to  about 
740  calories.  Coleman  furnishes  the  bulk  of  the  fat  in  his  diet  by 
means  of  cream.  It  is  not  advi.sable  to  give  more  than  one-third  of 
the  total  calories  in  the  form  of  fat.  A  ])int  of  cream  contains  about 
1300  calories.  Some  of  the  patients  were  able  to  take  as  much  as  two 
pints  of  cream,  but  when  the  larger  quantities  cause  diarrhoea  the  amount 
of  cream  in  the  diet  must  l)c  diminished.     Carbohydrates  protect  body 
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protein  better  than  any  other  foodstuff.  For  this  reason  Coleman 
supplies  a  large  quantity  of  the  energy  of  his  diet  in  that  form. 
Starches  cannot  be  used  in  quantity  because  of  their  bulk  and  the  con- 
sequent tax  on  the  digestive  organs.  He  prefers  milk  sugar  because  it 
is  not  very  sweet  and  not  so  likely  to  disgust  the  taste  as  other  sugars, 
and  because  it  does  not  so  readily  produce  digestive  disturbances.  The 
objections  to  its  use  are  that  in  some  patients  it  produces  nausea  and 
vomiting,  but  more  often  vomiting  without  nausea.  When  vomiting 
occurs,  the  milk  sugar  should  be  stopped.  In  a  few  cases  milk 
sugar  caused  tympanites,  but  usually  the  i)atients  could  be  gradually 
taught  to  take  and  assimilate  large  amounts.  An  ounce  of  milk  sugar 
is  equivalent  to  120  calories.  iNIilk  sugar  may  be  given  in  the  milk;  in 
coffee,  tea,  or  coca,  in  lemonade,  or  in  custard  made  with  milk  and  egg. 
Coleman  and  Shaffer  found  that  in  order  to  maintain  nitrogen  equi- 
librium from  12  to  16  gm.  of  nitrogen  are  required  in  the  diet.  Approxi- 
mately 11  gm.  are  contained  in  one  and  one-half  cpuirts  of  milk  and 
one  pint  of  cream.  Coleman  supplies  the  deficiency  in  nitrogen  with 
eggs.  A  two-ounce  egg  will  supply  1+gm.  nitrogen.  The  details 
of  administering  the  diet  may  be  modified  to  suit  the  individual  case. 
Coleman  gives  as  a  working  basis  six  ounces  of  milk  with  two  ounces 
of  cream  every  two  hours.  From  one  to  four  tablespoonfuls  of  milk 
sugar  are  added  to  the  milk  and  cream  mixture.  The  eggs  may  be  given 
soft-boiled,  poached,  or  raw  in  milk  with  or  without  whiskey. 


Antidiphtheritic  Ssrum  and  Antidiphtheritic  Globulin  Solutions. — Park 
{Jour.  Avirr.  Med.  A.f.mr.,  li)l(),  liv,  251)  says  that  until  recently  the  only 
means  of  giving  dii)htheria  antitoxin  was  in  the  whole  serum  of  the 
horse  in  which  it  had  originated.  Lately  a  practical  method  has  been 
developed  to  eliminate  a  portion  of  the  non-antitoxic  serum  substances 
while  retaining  the  antitoxin.  Park  gives  a  brief  description  of  two 
globulin  preparations  containing  diphtheria  antitoxin.  He  also  points 
out  the  fact  that  the  blood  serum  from  different  horses  varies  not  only 
in  antitoxic  potency,  but  also  in  its  liability  to  produce  disagreeable  after- 
effects. Thus,  different  lots  of  serum  of  the  same  manufacturer  will 
vary  in  liabiHty  to  produce  rashes,  and  this,  together  with  the  idiosyn- 
crasy of  the  jiatient,  causes  some  physicians  to  approve  and  others  to 
condcnui  the  prcjiarations  of  the  same  manufacturers.  Park  compares 
the  effects  of  antidiphtheritic  serum  with  those  ol)tained  l)y  the  globulin 
preparations.  He  believes  that  the  gl()l)ulin  preparations  contain  all  the 
important  substances  of  the  whole  antidiphtheritic  serum.  He  also  states 
that  the  rashes  and  after-effects,  in  cases  obser^•ed  by  him,  were  un- 
doubtedly much  less  after  the  (libson  injections  than  after  the  whole 
serum,  and  somewhat  less  after  the  injections  of  the  Panzhaf  modifi- 
cation than  after  that  of  (libson.  Cnriously  enough,  only  certain  types 
of  rashes  are  eliminated.  The  urticarial  reactions  still  frequently 
follow. 


Tuberculin  Treatment  of  Tuberculosis.-  Lowexstein  ( Tlirrap.  Moiinfif., 
HHJ'J,  xi,  iW.'))  used  Koch's  "old"  tuberculin  in  the  treatment  of  iiOO  cases 
of  open  pulmonary  tuberculosis  at  the  IJeelit/  sanatorium.  He  com- 
mences with  a  dose  of  ().()()()2  gm.,  being  convinced  that  smaller  doses 
are  lial)le  to  induce  anaphylaxis.     In  case  of  a  strong  general  reaction 
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with  focal  phenomena,  he  waits  fourteen  or  eighteen  days  Jbefore 
resinning  the  treatment.  After  a  milder  reaction  he  waits  seven  to 
ten  days.  When  the  doses  of  tuberculin  have  reached  0.1  gm.,  the 
inters-als  between  injections  should  be  at  least  ten  days.  He  does  not 
reduce  the  dose  after  a  reaction,  but  increases  it  more  or  less  according 
to  the  intensity  of  the  reaction.  Lowenstcin  terminates  the  treatment 
when  the  patients  can  stand  0.5  gm.  without  reaction.  In  order  to 
avoid  a  considerable  general  or  local  reaction,  Koch's  "bacillen  enud- 
sion"  is  given  instead  of  the  "old"  tuberculin.  Liiwenstein  advocates 
the  use  of  tuberculin  in  every  case  in  which  the  ])hysician  thinks 
improvement  is  possible.  He  says  he  has  used  tuberculin  in  1000  cases, 
and  has  never  observ^ed  a  dangerous  hemorrhage  that  could  be  ascribed 
to  the  influence  of  the  tuberculin  injections.  He  gives  as  contra-indica- 
tions  to  the  use  of  tuberculin,  persistent  headache,  pointing  to  the  locali- 
zation of  the  infection  in  the  central  nervous  system,  nephritis,  unless  of 
tuberculous  origin,  diabetes,  epilepsy,  and  pregnancy. 


The  Treatment  of  Gastroptosis.— ^VlX  Xooia>EX  {Thrrapic d.  degni- 
warf,  1910,  i,  1)  believes  that  the  chief  indication  in  the  treatment  of 
gastroptosis  is  to  improve  the  nutrition  of  the  patient.  The  falling  of 
the  stomach  is  not  only  a  result  of  stomach  atony,  but  is  also  due  to  the 
lack  of  suj)port  from  thin  and  relaxed  abdominal  walls.  The  stomach 
must  never  be  overloaded,  and  he  advises  small  and  frequent  meals  of 
high  nutritive  value.  Solid  and  fluid  food  should  not  be  taken  at  the 
same  time.  He  advises  as  an  important  j)art  of  the  treatment  that  the 
])atient  should  lie  down  after  the  principal  meals,  with  the  body  turned 
slightly  toward  the  right  side.  Von  Xoorden  thinks  that  strychnine 
j)hy.-ostigmine,  and  pilocarjiine  increase  the  tone  of  the  atonic  stomach. 
He  has  seen  no  benefit  derived  from  wearing  abdominal  binders  as 
regards  the  position  of  the  stomach,  which  he  determined  by  the  Ront- 
gen  rays.  However,  a  binder  frequently  adds  to  the  general  comfort 
of  the  patient  and  is  of  use  especially  in  nervous  patients. 


The  Treatment  of  Gastric  Disease  with  Aluminum  Silicate. — Rosenheim 
and  Ehr.m.wx  {Drutsch.  vird.  Worli.,  1910,  iii,  111)  report  their  observa- 
tions regarding  the  action  of  aluminum  silicate  in  gastric  aflections 
especially  those  dependent  uj)()n  a  stinnilatcd  secretion.  They  say  that 
in  all  cases  of  hyperacidity  or  hypersecretion  of  neurotic  origin,  or  asso- 
ciated with  organic  disease,  aluminum  silicate  acts  most  favoral)ly  in 
reducing  the  acidity,  quieting  the  pain,  and  aiding  digestion.  Alumi- 
num silicate,  as  prepared  by  Kahlbaum  under  the  name  neutralon,  is 
a  fine,  tasteless,  and  odorless  powder  insoluble  in  water.  An  ideal 
remedy,  they  say,  should  have  the  ]>ower  to  bind  the  excessive  hydro- 
chloric acid  in  a  harmless  c<)nd)ination,  and  also  should  have  a  ])r()tec- 
tive  and  an  astringent  efl'ect  upon  the  mucous  membrane.  They  claim 
that  aluminum  silicate  has  these  aflvantages.  When  taken  into  the 
stomach  it  is  broken  up  by  the  hydrochloric  acid  forming  silicic  acid 
and  aluminum  chloride.  They  state  that  aluminum  chloride  has  a 
protective  and  astringent  efl'ect  upon  the  gastric  mucous  membrane 
similar  to  that  of  silver  nitrate  and  bismuth,  without  the  disadvantage 
of  a  ])ossible  toxic  action.  Furthermore,  silver  nitrate  at  times  causes 
diarrhoea,  and  bismuth  is  constipating.     They  gave  aluminum  silicate 
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in  doses  of  from  one-half  to  one  teaspoonful  in  about  three  ounces 
of  water  one-half  to  one  hour  bef>,re  meals.  There  were  no  untoward 
symptoms  from  its  use.  Theoretically  they  attribute  an  intestinal 
antiseptic  action  to  the  aluminu  ,  chloride  and  are  endeavoring  to 
determine  this  by  further  observations. 

Substitutes  for  Digitalis. — INIendel  {Med.  Klin.,  1909,  xH,  1551) 
■says  that  the  full  benefit  of  digitalis  can  only  be  obt  inefl  from  prepara- 
tions containing  the  mixed  glucosides  of  digitalis.  Since  the  mixed 
glucosides  are  responsible  for  the  gastro-intestinal  irritation,  the  only 
sure  way  we  have  of  avoiding  them  is  to  give  the  drug  intravenously. 
Digitalin,  digitoxin,  and  digalen  do  not  contain  the  mixed  glucosides,  and 
consequently  Mendel  has  given  up  their  use.  He  speaks  very  highly 
of  digitalone,  which  is  prepared  from  the  fresh  leaves  and  accurately 
standardized.  ^Mendel  has  given  digitalone  to  more  than  200  patients, 
and  has  never  seen  any  cumulative  action  or  other  untoward  effects. 
The  effect  of  a  single  dose  is  not  so  marked  as  that  of  digalen  or  stro- 
phanthin,  but  Mendel  believes  it  is  infinitely  safer.  KStroj)hanthin  and 
digalen  are  dangerous  because  of  the  tendency  to  an  overstimulation, 
with  consequent  depression  of  the  heart.  Mendel  has  seen  a  large 
lumiber  of  patients  with  marked  cardiac  insufficiency,  who  because  of 
their  inability  to  take  digitalis  i  eternally  were  kejit  alive  for  years  by 
the  intravenous  use  of  digitalone.  Furthermore,  he  has  found  that  a 
single  injection  of  digitalone  was  often  sufficient  in  cases  of  acute  cardiac 
failure. 


The  Treatment  of  Acute  Pulmonary  (Edema. — Mi  i.ek  and  ^Matthews 
(Arch.  Int.  Med.,  1909,  iv,  356)  base  their  article  u])on  an  experimental 
research  on  acute  pidmonary  oedema.  They  state  that  a  knowledge  of 
the  causes  producing  an  edema  is  essential  to  its  treatment.  Pulmo- 
nary oe  .'ema  is  usually  a  manifestation  of  some  circulatory  disturbance. 
This  circulatory  disturbance  may  be  due  to  high  blood  pressure.  In 
such  a  case  drugs  that  increase  arterial  tension  are  harmful,  and  so  arc 
contra-indicated.  The  blood  pressure  should  be  reduced  by  bleeding, 
by  counterirritation  to  the  surface  of  the  body,  or  by  drugs  that  lower 
the  blood  jiressure.  On  the  other  hand,  the  type  of  oedema  associated 
with  low  blood  j)ressure  should  be  treated  by  drugs  raising  the  blood 
{pressure.  They  advise  against  the  use  of  atropine  in  pnlmonary  oedema 
associated  with  high  arterial  tension.  Atropine  is  fre(|uently  recom- 
mended in  pulmonary  oedema  based  on  its  power  to  lessen  secretions. 
However,  the  oedema  is  not  due  to  an  increase  of  secretion,  but  to  a 
transudation.  They  believe  that  adrenalin  is  jirobably  never  useful 
and  often  may  be  dangerous.  The  inhalatio  -  of  oxygen  is  harmless, 
and  often  gives  temj)orary  relief.  M()ri)liine  is  decidt'cily  bfiu>Hcial  in 
any  tyjie  of  puhuonary  oedema  relieving  the  nervous  apprehensions  of 
the  ])atient. 


Choral  Hydrate  as  a  Local  Application. —  Heller  (Mioirh.  vied.  Woch., 
1909,  .\lvii,  21  IS)  has  wstd  cliloral  hydrate  as  a  local  application  in 
various  inflanunatory  conditions  of  nuicous  membranes.  He  employs 
a  2  per  cent,  solutioii  of  chloral  hydrate  in  the  form  of  a  sjiray  in  the 
treatment  of  acute  tonsillitis.     C'hloral  hydrate  has  both  antiseptic  and 
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anesthetic  properties,  and  is  especially  useful  to  relieve  pain.  He  found 
it  of  value  in  the  treatment  of  diphtheria,  Vincent's  angina,  syphylitic 
ulcerations,  and  ulcerative  stomatitis.  When  the  secretions  are  foul 
smelling,  chloral  hydrate  also  acts  as  a  deodorant. 


PEDIATRICS. 


UNDER    THE    CHARGE    OF 

LOUIS  STARR,  M.D.,  and  THOMPSON  S.  WESTCOTT,  M.D., 

OF    PHILADELPHIA. 


Unusual  Persistence  in  the  Secretion  of  Colostrum. — II.  ]\Ierrimax 
Steele  {Archiv.  Pcdiaf.,  IVIIO,  xxvii,  32)  rt'purts  the  following  case  of 
persistence  of  the  colostrum  in  a  healthy  young  woman  nursing  her  first 
child.  The  baby  weighed  seven  pounds  and  five  ounces  at  birth  and 
was  normal  in  every  respect.  It  lost  steadily  in  weight,  and  when  it  was 
two  weeks  old  weighed  six  pounds  four  ounces.  It  nursed  regularly, 
seemed  satisfied,  and  had  no  vomiting  or  regurgitation.  The  stools,  at 
first  normal,  now  became  greenish  and  contained  some  mucus  and 
fatty  and  proteid  curds.  There  was  no  fever,  and  the  child  slept  well. 
There  was  scalding  about  the  buttocks,  and  seborrhoeic  eczema  developed 
about  the  face  and  chest.  The  mother  had  a  normal  convalescence,  and 
her  milk  was  abundant,  rich,  yellow,  and  thick.  A  sample  taken  for 
analysis,  after  standing  on  ice  for  ten  hours,  showed  a  thick  layer  of  cream 
resembling  butter,  the  whole  specimen  being  a  deep  yellow  with  an  olive 
tint.  Analysis  showed  fat,  3.60  per  cent. ;  proteids,  1 .70  per  cent. ;  specific 
gravity,  1030.  As  this  was  not  far  from  normal  and  the  color  was  pecu- 
liar colostrum  was  suspected.  A  specimen  placed  under  the  microscope 
showed  typical  colostrum.  The  majority  of  the  coqniscles  were  colos- 
trum bodies  and  the  fat  globules  varied  from  minute  to  exceptionally 
large  size.  The  baby  was  taken  from  the  breast  and  given  castor  oil. 
It  was  weaned  on  partially  peptonized  cow's  milk  and  gained  four 
])ounds  twelve  ounces  in  nine  weeks.  The  skin  cleared  in  eight  days. 
Colostrum  continued  to  be  secreted  for  three  weeks,  the  last  exami- 
nation showing  precisely  the  same  condition.  In  total,  the  colostrum 
was  secreted  thirty-two  days,  it  being  fairly  assumed  that  the  secretion 
was  colostrum  up  to  the  first  examination. 


Dried  Milk  as  a  Food  for  Infants. — ('.  K.  Millard  {Brit.  Mrd.  Jour., 
I'.'IO,  i,  2"^3)  (Icscribcs  tlic  i)r("j)aration  and  use  of  dried  milk  and  the 
results  obtained  from  its  use  as  an  infants'  food.  Dried  milk  is  pre- 
l)ared  by  feeding  fresh  milk  in  a  continuous  stream  on  to  revolving 
cylinders  heated  by  .steam  to  about  250°  F.,  the  moisture  in  the  milk 
being  instantly  dispelled.  A  thin  film  of  dry  milk  forms  on  the  cylinder 
and  is  detached  by  knife-edges.  It  is  subsequently  pa.ssed  through  a 
sieve  and  is  obtained  as  a  coarse,  granular,  cream-colored  powder 
practically  sterile,  which,  in  air-tight  packages,  will  keep  almost  in- 
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definitely.  The  relative  proportions  of  the  main  constituents — proteids, 
fats,  milk  sugar,  and  salts — i-emain  practically  unchanged,  but  changes 
occur  in  the  more  complex  albuminoids  and  enzymes,  similar  to  those 
in  boiled  milk.  The  extremely  short  time  during  which  the  milk  is 
subjected  to  the  heat  by  the  Just-Hatmaker  process  described  above, 
may  cause  less  change  than  occurs  in  boiling.  When  mixed  with  water, 
about  60  per  cent,  of  the  dried  milk  is  soluble,  the  remainder  is  readily 
suspended.  This  dried  milk  has  been  used  at  an  Infants'  Milk  Depot 
for  eighteen  months,  for  about  two  hundred  infants.  One  advantage 
discovered  was  greater  digestibility;  many  infants  with  whom  liquid 
milk  did  not  agree,  thriving  on  the  dried  form,  and  retained  it.  This 
difference  is  accounted  for  by  the  character  of  the  curd  formed  in  the 
stomach  which  does  not  tend  to  form  hard  cheese-like  masses.  All 
infants  not  thriving  on  bottled  milk  were  placed  on  the  dried  milk,  with 
excellent  results.  After  a  period  of  ten  months  or  longer  careful  records 
antl  investigations  showed  no  scurvy  or  rickets  resulting  from  its  use 
and  no  bad  after-effects  have  been  discovered.  The  advantages  of  the 
dried  milk  appear  to  be:  Ease  of  digestion,  bacterial  puritij — freedom 
from  tubercle  bacilli  and  contamination  by  flies.  ConservatUiti/ — no 
"souring"  in  hot  weather.  Convenience — a  definite  quantity  being 
mixed  with  warm  boiled  Avater.  Cheapness.  The  presumed  destruction 
of  the  antiscorbutic  properties  of  the  milk  is  theoretical,  but  can  be 
compensated  for,  if  thought  necessary,  by  administering  fruit  juice. 
Dried  milk,  being  after  all  "only  milk,"  is  in  an  entirely  different  category 
from  all  patent  foods  prepared  from  cereals,  and  is  superior  to  them. 


Cyclic  or  Recurrent  Vomiting  with  Hypertrophic  Stenosis  of  the  Pylorus. — 
A.  E.  Russell  {Brit.  Jour.  Children's  Dis.,  1910,  vii,  49)  supports 
the  argument  that  muscular  spasm  of  the  pylorus  due  to  h}'})ertrophic 
stenosis  is  sometimes  the  cause  of  cyclic  vomiting  with  its  attendant 
conditions.  He  cites  as  an  example  the  case  of  a  boy,  aged  four  years, 
and  nine  months,  who  from  birth  was  subject  every  few  months  to 
attacks  of  vomiting  with  epigastric  pain.  The  attacks  appeared  sudden- 
denly  and  lasted  twenty-four  hours,  the  vomiting  recurring  during 
the  day.  The  child's  last  illness  began  with  an  attack  lasting  one  week, 
during  which  the  vomitus  turned  from  yellow  to  coffee  color.  There 
was  great  ])rostration,  emaciation,  and  the  l)reath  smelled  strongly 
of  acetone.  There  was  constipation  and  the  iu-in(^  contained  acetone 
and  diacetic  acid.  Then  a  ])eriod  of  remission  occurred  lasting  uineteen 
days,  during  which  the  child  ceased  vomiting,  took  nourishment  and 
improved.  The  urine  became  free  of  acetone  and  tliacetic  acid.  There 
was  then  a  return  of  the  vomiting  and  epigastric  pain  and  after  five  days 
the  child  died,  acetone  atid  diacetic  acid  again  having  appeared  in  the 
urine.  The  autopsy  showed  a  considerably  dilated  stomach.  '^Phe 
lumen  of  the  pylorus  was  very  small  and  its  walls  were  thickened. 
There  was  no  ulcer  or  scar  tissue  present  and  the  retnaining  thoracic 
and  al)dominal  organs  were  normal.  These  sym])(oms  are  practically 
identical  with  those  of  cyclic  or  ])eri()dic  vomiting  in  cliildren.  The 
current  views  as  to  cyclic  vomiting  are  that  it  is  tlue  to  a  poisoning 
arising  from  tiie  intestinal  tract,  with  imperfect  oxidation  of  fats  and  an 
accumulation  of  them  in  the  liver.  Huss(>ll  argues  that  actite  starvation 
accompanies  this  condition,  as  evidenced  by  the  emaciation  and  the 
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acetone  bodies  in  the  breath  and  urine  (with  the  fatty  changes  in  the 
liver  often  found  in  these  cases).  He  claims  that  these  latter  conditions 
can  be  explained  by  the  acute  starvation  involved  with  cyclic  vomiting, 
and  that  the  cause  of  the  vomitmg  is  elsewhere,  probably  in  the  hyper- 
trophic stenosis  of  the  pylorus.  While  actual  stenosis  of  the  pylorus 
is  not  an  essential  factor  in  the  disease,  he  submits  that  the  attacks 
were  due  to  the  occurrence  of  pyloric  spasm.  On  this  hypothesis,  as 
long  as  i)yloric  spasm  lasted  obstruction  would  be  complete.  If  it 
persisted  long  enough,  acute  starvation  would  necessarily  follow  with 
the  residting  acidosis.  Fatal  issue  followed  on  the  inanition  and  ex- 
haustion. While  possibly  not  a  factor  m  all  cases,  pyloric  spasm  is 
enough  to  account  for  recurrent  attacks  of  vomiting  and  presents  all 
features  tlescribed  as  characteristic.  It  is  also  consistent  with  the  fact 
that  the  attack  often  comes  on  suddenly.  Relaxation  of  the  spasm 
would  be  followed  by  this  sudden  cessation  of  the  attack,  which  is 
often  a  noticeable  feature. 


An  Epidemic  of  Acute  Poliomyelitis. — W.  W.  Treves  (Brain,  1909, 
xxxii,  28)  records  the  occurrence  of  an  epidemic  of  8  cases  of  acute 
anterior  poliomyelitis  in  Upminster,  a  town  of  1700  inhabitants.  It  was 
the  first  epidemic  of  its  kind  in  the  town,  and  no  case  of  infantile  paralysis 
had  occurred  there  in  several  years.  The  months  of  the  epidemic 
were  hot  and  dry,  but  the  heat  was  not  excessive.  Six  of  the  patients 
had  constitutional  symptoms  and  a  few  days  afterward  were  ])aralyzed; 
one  child  had  fever,  but  developed  no  paralysis;  the  eighth  was  paralyzed 
without  any  constitutional  symptoms.  The  legs  were  the  members 
most  commonly  affected.  In  some  of  the  children  the  eyes  attracted 
the  parents'  attention  by  their  peculiar  look,  but  in  no  case  was  any 
definite  evidence  of  polio-encephalitis  obtained.  Seven  of  the  children 
were  over  six  years  of  age,  one  was  three  and  one-half.  In  5  of  the 
cases  the  period  of  incubation  could  not  have  been  more  than  six  days. 
All  attempts  to  trace  the  means  by  which  the  disease  spread  failed. 
Of  32  other  epidemics  recorded  in  literature  and  discussed  by  the 
author,  but  2  occurred  in  Entjland. 


The  Dwarf  Tapeworm,  an  Intestinal  Parasite  in  Children.— 0.stAK 
M.  ScHLoss  {Arcltiv.  Pediat.,  1910,  xxvii)  reports  14  cases  of 
dwarf  tapeworm  or  Hymenolepis  nana,  in  230  children.  The  average 
length  of  the  worm  is  from  14  to  IG  mm.  The  distal  half  is  broad, 
while  the  proximal  half  becomes  narrow.  The  segments  are  from 
3  to  f)  times  as  broad  as  long  and  the  head  of  the  worm  is  globular  and 
carries  four  suckers  and  a  rostellum  armed  with  twenty  or  thirty  bifid 
booklets.  Its  hal)itat  in  man  is  in  the  upper  two-thirds  of  the  ilium. 
The  esrsrs  are  sliiihtlv  oval  and  have  tAvo  membranes  widelv  spacetl. 
From  the  poles  of  the  imier  membrane  are  projections  from  which 
spring  filaments  which  ramify  in  the  space  between  the  membranes. 
This  is  characteristic.  The  230  children  examined  were  from  the  tene- 
ment-house district,  and,  with  one  exce])tion,  were  all  born  in  New  York 
City.  Six  of  the  14  cases  observed  showed  no  symptoms  referable 
to  the  parasite.  The  remaining  8  cases  showed  gastro-intestinal 
and  ner\-ous  symptoms.  Under  the  former,  epigastric  pain,  nau.sea, 
vomiting,  and  an  increased  appetite  were  prominent.     Restlessness  at 
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night,  grinding  the  teeth,  itching  of  the  nose,  and  genital  pruritus  under 
the  hitter.  Eosinophilia  was  present  in  7  of  the  8  cases  suffering  from 
symptoms  of  the  parasite.  In  cases  with  no  symptoms  eosinophilia 
was  uniformly  absent,  A  secondary  anemia  was  generally  present. 
The  absence  of,  and  variety  in,  symptoms  are  probably  due  to  the  site 
of  mechanical  irritation  in  the  intestine  and  to  toxic  effects.  The  mode 
of  infection  is  through  ingestion  of  the  ova  in  food.  No  intermediate 
host  has  been  found  in  any  human  food.  The  dwarf  tapeworm,  how- 
ever, has  frequently  been  found  in  the  small  intestine  of  rats.  Auto- 
infection  is  possible,  owing  to  the  great  number  of  ova  in  the  feces. 
The  diagnosis  is  made  by  finding  the  characteristic  ova  in  the  feces 
or  by  obtaining  the  parasite  after  treatment.  The  treatment  consists 
of  a  preliminary  j^eriod  of  two  or  three  days  on  liquid  diet,  a  preliminary 
purge  and  the  administration  of  oleoresin  of  male  fern  in  mixture, 
emulsion,  or  capsule.  The  dose  for  a  child  two  to  four  years  old  is 
0.5  dram;  four  to  six  years,  40  grains;  and  six  to  twelve  years,  1  dram. 
This  is  given  on  an  empty  stomach.  It  is  divided  into  three  or  five  doses 
and  given  at  half-hour  intervals.  A  brisk  cathartic  is  given  a  half  an 
hour  after  the  last  dose  is  taken.  When  the  treatment  is  not  effective 
the  ova  reappear  in  the  feces  in  fifteen  days. 


OBSTETRICS. 


UNDER   THE    CHAKGE    OP 

EDWARD  P.  DAVIS,  A.M.,  M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,    PHILADELPHIA. 


The  Diagnosis  of  Puerperal  Septic  Infection. — Sachs  {Zent.  f.  Gynak., 
No.  46,  1909)  gives  the  result  of  200  examinations  of  lochial  discharge 
and  blood  in  scj)tic  cases.  This  study  was  made  to  determine  the 
significance  of  hemolytic-  streptococci  in  the  blood  as  well  as  in  the  lochial 
discharges.  He  agrees  with  Veit  that  serious  puerj)cral  sej^tic  infection 
is  caused  by  these  organisms,  which  are  present  in  the  great  majority  of 
cases.  By  using  fluid  blood  agar  media  he  was  able  to  recognize  hemolytic 
streptococci  in  two-thirds  of  the  cases.  It  is  not  sufficient  to  recognize 
a  few  of  these  organisms  to  make  a  diagnosis  of  infection.  Their 
presence  must  be  sought  in  the  blood  and  their  frequency  estimated. 
When  pucrj)eral  ulcers  with  hemolytic  streptococci  are  present  tlie 
])rognosis  is  better  than  if  j)eritonitis  has  developed.  Recognition  of 
iicniolytic  streptococci  in  healthy  puer])eral  patients  has  absolutely  no 
significance  with  regard  to  th(>ir  iin])ortancc  in  cases  of  se])sis.  When 
these  germs  are  not  found  in  a  se|)(ie  patient,  the  prognosis  is  good. 
As  an  exception  to  this,  are  tho.se  cases  late  in  the  i)uer])eral  period 
in  which  hemolytic  streptococci  have  passt-d  from  the  uterus  and  have 
caused  suppuration  in  thrombosed  veins,  and  are  no  longer  recognized 
in  the  secretion  of  tiie  uterus;  mIso  in  ca.ses  of  sinus  thrombosis  and  other 
intercurrent  affections  in  which  the  streptoecK-eus  is  the  active  agent. 
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In  cases  of  mild  infection  in  (jreatly  weakened  persons  after  severe 
hemorrhao;e  or  asphyxia  following  anesthesia,  a  fatal  result  may  follow, 
although  hemolytic  streptococci  are  not  found.  When  peritonitis 
develops  early  in  the  puerperal  period  perforation  of  the  uterus  must 
be  suspected,  and  in  these  cases  hemolytic  streptococci  might  not  be 
obtained  from  the  uterine  cavity.  The  mortality  statistics  of  surgical 
operations  in  streptococcic  peritonitis  give  50  per  cent,  recoveries,  and 
50  per  cent,  deaths.  This  favorable  showing  is  to  be  explained  by 
the  diminished  virulence  of  the  germ,  and  the  fact  that  many  of  these 
cases  are  perforation  of  the  uterus.  The  high  mortality  of  severe  puer- 
peral sepsis  arises  in  great  part  from  the  fact  that  a  differential  diagnosis 
between  the  mild  and  severe  cases  is  not  made  sufficiently  early  to  be  of 
use  in  the  treatment.  Clinical  observation  will  often  determine  the  degree 
of  severity  in  septic  infection,  but  bacteriological  examination  is  a  most 
useful  adjunct. 


Modification  of  Peripheral  Sensation  during  Pregnancy. — Pondolfi 
{AiinaU  di  Osirlrkia  it  Uiiurulogia,  Xo.  0,  IIJOIJ)  contributes  a  paper 
upon  this  subject,  describing  an  apparatus  which  he  has  devised  for 
testing  the  peripheral  sensibility  of  patients  during  pregnancy.  His 
experiments  were  made  uj^on  the  fingers,  and  in  all  30  cases  were  studied. 
He  concludes  that  peripheral  sensibility  to  pain  during  gestation  is 
verv  considerablv  decreased. 


Ovariotomy  and  Myomectomy  Early  in  Pregnancy,  with  Full  Term 
Delivery. — Grad  {Jour.  Amer.  Med.  Assoc,  November  27,  1909) 
reports  the  case  of  a  patient  in  her  first  pregnancy  brought  to  the  hospital 
because  she  had  fainted  on  the  street,  after  complaining  of  sudden 
abdominal  pain,  with  vomiting  and  collapse.  This  pain  gradually 
subsided,  leaving  the  abdomen  tender.  There  was  a  history  of  cramp- 
like pain  in  the  abdomen,  with  moderate  fever,  indigestion,  and  disturb- 
ance of  the  bladder,  for  a  week  or  ten  flavs  prior  to  this  attack.  The 
patient  had  been  married  nine  years,  but  had  not  previously  been 
pregnant.  On  examination  the  uterus  was  slightly  enlarged,  with 
several  fibroid  nodules.  A  large  movable  tunif)r  was  also  detected  in 
the  pelvis.  Tlie  diagnosis  of  ovarian  cyst  with  twisted  pedicle  and 
pregnancy  in  a  fibroid  uterus  was  made.  At  operation  the  pedicle  of 
the  cyst  was  ligated  and  the  tumor  removed.  Three  fibroids  were 
enucleated  without  especial  difficulty.  Although  the  patient  had  a 
bloody  discharge  from  the  uterus  after  the  operation,  the  ovum  was 
retained,  and  the  patient  went  to  term  and  was  subsecjuently  delivered 
by  the  use  of  forceps. 

Ovarian  Cyst  with  Twisted  Pedicle  Complicating  Pregnancy.  Rtshmore 
(Surg.,  (ri/uecol.,  and  Ohstcf.,  Xovemb<^r,  l!i()!))  rc|)<)rts  the  case  of  a  mul- 
tipara, who  on  the  day  before  her  admission  to  the  hospital  had  cramp- 
like pain  low  down  on  the  left  side.  Examination  under  chloroform 
revealed  pregnancy  with  an  ovarian  tumor.  On  opening  the  abdomen 
an  ovarian  cvst  on  the  left  side  \\-ith  the  pedicle  twisted  one  and  a 
half  times,  dark  purple,  almost  black  in  color,  was  found.  The  tissue 
was  very  soft  and  frialjle^  and  the  wall  of  the  uterus  bled  freely.  The 
tumor  was  successfully  removed,  and  the  mother  made  a  good  recovery, 
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a  healthy  child  being  born  at  full  term.  On  examination  the  tumor  was 
a  dermoid  cyst  of  the  ovary  with  strangulated  pedicle  and  a  partial 
strangulation  of  the  Fallopian  tube.  The  article  concludes  with  a 
review  of  the  literature  of  the  subject. 


Artificial  Reproduction  of  the  Amniotic  Liquid  during  Labor. — Schal- 

LEHN  {Archir  f.  (hindk.,  1909,  Ixxxix,  Ileft  2)  reports  five  cases  of  prema- 
ture escape  of  the  amniotic  liquid,  in  which  Bauer's  elastic  bag  was  intro- 
duced, distended  with  salt  solution,  and  allowed  to  remain  in  place 
in  the  membranes.  In  several  cases  in  which  the  heart  sounds  had  be- 
come weakened  through  birth  pressure  they  improved  after  the  bag 
was  introduced.  If  the  patient  suffered  much  pain  from  pressure, 
morphine  was  given  hypodermically,  and  the  patient  was  delivered  so 
soon  as  the  cervix  was  dilated  by  version  or  forceps.  The  presence 
of  tlie  bag  seemed  to  excite  uterine  contractions  and  lessen  the  risk  of 
fatal  birth  pressure  for  the  child.  It  was  used  in  these  cases,  not 
primarily  to  dilate  the  cervix,  but  to  protect  the  child  from  pressure; 
secondarily  to  soften  the  cervix  and  expedite  labor. 


The  Results  of  Pregnancy  Occurring  After  Operations  for  the  Ccrrecticn 
of  Retroflexion. — Birnbau.ai  (Archiv  f.  Gyniik.,  1909,  Ixxxix,  Heft  2) 
reports  the  results  in  20  cases  operated  upon  for  retroflexion  by  ventro- 
fixation. In  4  of  these  pregnancy  occurred,  terminating  in  labor  with- 
out complications.  In  these  cases  there  were  evidences  of  peritoneal 
adhesions  and  alterations  of  the  tubes  and  ovaries.  These  were  de- 
tected at  the  operation.  The  cause  of  the  sterility  which  had  existed 
before  operation  seemed  to  be  the  kinking  in  the  Fallopian  tubes,  which 
was  caused  by  the  retroflexed  condition  of  the  uterus.  In  3  cases  no 
cause  could  be  found  at  operation  for  the  peritoneal  adhesions;  in  1 
case  a  previous  parametritis  had  undoul)tedly  existed.  In  the  16  other 
cases  in  which  operation  was  done  for  retroflexion,  pregnancy  had  not 
occurred  at  the  time  of  writing.  It  is  questionable  whether  lesions 
indirectly  produced  by  the  retroflexion  were  not  responsible  for  the 
sterility  in  these  cases. 
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An  Ovarian  Abscess  Containing  a  Lumbricoid  Worm.  Fry  {J our. 
Amrr.  Med.  .I.v.svk-.,  1909,  liii,  1028)  re])orts  a  case  of  ovarian  abvscess 
that  contained  a  luml)ricoid  worm.  The  patient  was  twenty-three 
years  of  age.  The  right  appendage  was  inflamed  and  adherent. 
The  left  ovary  and  tube  were  adherent  to  the  uterint-  cornu.  The 
ovary  was  enlarged  to  the  size  of  a  hen's  egg,  the  surface  smooth  and 
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non-adherent  to  intestine.  It  ruptured  durino-  removal  and  30  c.e. 
of  pus  eseaped  into  the  abdominal  cavity.  IVojeeting  from  the  abscess 
through  the  rupture  was  a  lumbricoid  worm  G  or  7  cm.  in  length.  It 
was  dead  and  flattened.  The  worm  was  identified  by  Dr.  B.  H.  Ransom 
of  the  United  States  Department  of  Agriculture.  The  pus  contained 
Bacillus  coli  communis  in  pure  culture.  Fry  concluded  the  worm  had 
gained  access  to  the  ovary  by  the  vaginal  route  and  entered  the  ovary 
through  a  ruptured  Graafian  follicle. 


The  Choice  of  Operations  for  Retrcdisplaceirents  of  the  Uterus. — 
Benjamix  {Jour.  Amer.  Med.  As.s-or.,  19U9,  liii,  1U72)  states:  Ketro- 
dis])lacements  of  the  uterus  often  cause  much  discomfort.  The  har- 
monious action  of  all  the  supports  is  essential  to  the  uterus  for  its  normal 
position.  The  operation  which  interferes  with  the  laws  governing 
the  normally  placed  uterus  is  not  to  be  advocated.  The  operation 
which  produces  imnecessary  intra-abdominal  traumatism  should  not  be 
chosen  in  the  ordinary  case.  Operations  which  could  possibly  interfere 
with  the  enlargement  of  the  uterus  during  pregnancy  should  be  used  in 
selected  cases  only.  Operations  which  leave  an  aflditional  suture 
line  within  the  abdomen  may  cause  subsequent  trouble.  Operations 
which  do  not  give  as  strong  a  support  as  possible  consistent  with  the 
normal  functions  of  the  uterus  may  result  in  failure  in  some  cases. 
The  operation  which  utilizes  the  normal  ligaments  with  little  or  no 
traumatism  is  less  troublesome  and  more  scientific.  Benjamin  then 
describes  his  modification  of  Gilliam's  operation  for  shortening  the 
round  ligaments  and  gives  the  advantages  of  it. 


The  Endometrium  and  Some  of  its  Variations. — Gardner  and  Novak 
(Jour.  Am^r.  Med.  Assoc,  1909,  liii,  llo-j)  <leprecate  the  employment 
of  many  terms  in  quite  common  use,  that  are  now  known  to  have  been 
coined  from  mistakes  in  pathology.  They  believe  Ilitschmami  and 
Adler  have  taken  an  extreme  view  in  practically  asserting  that  glandular 
changes  do  not  occur  except  in  connection  with  the  menstrual  i)rocess. 
Both  animal  exjjerimentation  and  clinical  observation  indicate  that  the 
actual  underlying  cause  of  menstruation  is  the  secretory  activity  of  the 
ovary,  which  produces  an  internal  secretion  or  hormone  essential  for 
its  occurrence.  The  ])rincij)al  effort  of  this  substance  seems  to  be  of 
a  vasomotor  nature,  and  is  exerted  especially  on  the  jielvic  l)loodv(>ssels. 
It  is  only  natural  to  suj)})ose  that  the  endometrium  plays  a  jjurely  jjassive 
role  in  this  phenomenon,  and  that  the  histological  changes  observed 
in  connection  with  menstruation  re]>resent  merely  the  reaction  of  the 
endf^netrium  to  the  process — a  reaction  which  may,  however,  l)e  eliciti'd 
bv  influences  other  than  that  of  normal  menstruation. 


Factors  which  Contribute  to  a  Reduction  in  Mortality  in  Abdominal 
Stirgery. —  F.  F.  Simisox  (.lour.  Aimr.  Med.  J.vwr.,  1909,  liii,  1173) 
discusses  in  detail  the  factors  contributing  to  a  minimum  mortality 
rate  in  abdominal  surgery.  While  it  is  a  paper  not  amenable  to 
being  satisfactorily  abstracted,  his  conclusions  may  be  considered 
as  follows:  An  accurate  knowledge  of  the  nature,  extent,  and  kind 
of  disease,  and  exact  determination  of  the  ])ati<'nt's  margin  of  reserve 
strength;  a  judicious  adajitation  of  the  time  and  type  of  oi)eration  to 
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individual  needs;  a  group  of  competent  operative  co-workers;  a  minimum 
amount  of  anesthetic;  a  rigid  aseptic  techni(|ue;  and  speed  with  pre- 
cision, are  factors  which  will  yield  a  low  mortality  and  highly  satisfactory 
operative  results. 

The  Age  of  Menstruation  in  Egyptian  Girls. — ISIrs.  B.  Sheldon  Elgood, 
Assistant  Medical  Officer,  Ministry  of  Public  Instruction,  Cairo  (Jour. 
Obsf.  and  Gi/n.  of  Brit.  Em  p.,  1909,  x\d,  242)  has  studied  the  subject 
of  the  date  of  first  menstruation  in  Egyptian  girls,  her  field  of  inc[uiry 
being  several  large  schools  for  native  Egyptian  girls.  In  83  menstru- 
ating girls,  the  birth  certificates  of  whom  were  available,  she  found  the 
first  a])pearance  of  menstruation  in  12  was  at  twelve  years;  in  44,  at 
thirteen  years;  in  21,  at  fourteen  years;  and  in  4,  at  fifteen  years.  This 
study  tends  to  prove  that  at  thirteen  and  fourteen  years  80  per  cent, 
of  native  Egyptian  girls  begin  to  menstruate. 

The  Anatomy  of  Tubal  Convolutions  and  the  Mechanism  of  Tubal  Occlu- 
sion.— James  Young  {Jour.  Ohst.  and  Giju.  Brit.  Emp.,  1909,  xvi,  307) 
states  that  his  analysis  of  the  various  theories  advanced  to  explain 
the  disappearance  of  the  tubal  fimbri;^  reveals  the  fact  that  they  fall 
under  one  or  other  of  two  headings:  (1)  The  first  class  includes  the 
theories,  which  explain  the  process  as  being  due  to  an  increase  in  the 
total  length  of  the  tube  wall,  which,  by  expanding  in  an  outward  direc- 
tion, becomes  projected  beyond  the  tubal  fimbria-.  According  to  the 
theory  of  Alban  Doran,  which  receives  the  support  of  Kleinhans,  the 
increase  in  length  is  dependent  on  the  swelling  and  increase  in  substance 
of  the  tube  wall  associated  with  salpingitis,  etc.  According  to  Eniil 
Ries  the  gliding  outward  of  the  ''peritoneal  ring"  over  the  fimbria^  is 
rendered  possible  by  the  fact  that  the  walls  become  loose  and  redimdaiit 
subsequent  to  the  collapse  of  a  distended  tube.  (2)  In  the  second 
category  are  inchuled  the  theory  of  Opitz,  which  ex])lains  the  process 
as  due  to  retraction  of  the  muscular  and  nuicous  coats  of  the  tube 
within  the  serous  coat,  and  the  theory  described  in  this  paper,  in  which 
the  gliding  process  involves  only  the  mucosa  and  inner  coat  of  muscle. 
In  the  so-called  ''perimetritic  closure"  of  Alban  Doran  the  sealing  of 
the  opening  is  ex])lained  by  a  matting  together  of  the  fimbria'  by  iuHam- 
matory  adlicsions  without  a  preliminary  recession. 

Removal  of  an  Unusually  Large  Ovarian  Tumor.  Knight  (.  1  mrr.  Jour. 
Ohsf.,  1909,  Ixi,  441)  rei)orts  the  successful  removal  by  abdominal 
section  of  an  ovarian  cyst  weighing  one  hundred  and  eleven  pounds. 
It  had  been  observed  for  ten  years  by  the  patient  and  was  removed 
without  preliininnry  as])iration. 


Enucleation  of  Uterine  Myomas;  Why  and  When  Performed. Mont- 

Go.Mi.HV  (Joiir.  Amir.  Mul.  .I.v.vor.,  1"1()!),  liii,  l;Jl."i)  suggests  the  fol- 
lowing conditions  as  indicating  hysteroniyoinei^omy :  (1)  When  the 
growths  iire  few  in  luiinber  ;ind  the  structure  of  the  uterus  is  biU  little 
involved.  ( )f  coiu'se,  the  fibroids  may  be  luimerons  but  situated  so 
near  the  surface  as  to  permit  their  removal  with  biu  little  injiu'y  to  the 
general  structure,  but  the  large  number  indicates  a  tendency  to  fibroid 
degeneration    which   presages  early   redevelopment.     When  a   munher 
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of  growths  of  considerable  size  arc  present,  the  structure  of  the  uterus 
is  so  S})rea(l  out  and  will  be  so  injured  as  to  render  an  attempt  to  save 
the  organ  attended  with  danger  during  the  subsequent  convalescence 
and  an  element  of  danger  in  the  event  of  pregnancy  and  labor.  (2) 
When  the  growths  are  readily  accessible  through  the  vagina  or  cervical 
canal.  A  growth  within  the  uterus,  either  a  sessile,  submucous,  or  an 
interstitial,  is  readily  attacked.  Not  infrequently,  the  canal  may  be 
partially  dilated  and  the  dilatation  can  be  completed  by  the  introduction 
of  tents,  or  the  cervix  may  be  s])lit  bilaterally  until  the  tumor  is  exposed 
or  rendered  accessible.  The  enucleation  comj)leted,  the  cavity  may  be 
packed  with  gauze  and  the  sj)lit  cervix  closed  nuich  as  is  done  in  an 
ordinary  trachelorrha})hy.  The  vaginal  operations  are  attended  with 
less  constitutional  disturbances  than  in  the  removal  by  an  abdominal 
incision.  (3)  When  the  woman,  whether  unmarried  or  married,  is 
under  forty  years  of  age,  and  particularly  when  she  is  childless  or  has 
but  one  or  two  children.  The  removal  of  the  growths  at  an  earlier 
period  cannot  be  considered  as  rendering  certain  the  escape  of  the 
patient  from  recurrence,  for  one  of  his  patients  who  had  two  fibroids 
enucleated  when  she  was  thirty-three  years  old,  five  years  later  had 
twenty  removed.  The  age  of  forty,  however,  is  one  at  which  the  indi- 
vidual sufferincT  from  such  "-rowths  begins  to  undergo  retrogressive 
degenerations,  and  when  the  ])atient  has  not  i)reviously  been  fertile 
pregnancy  is  much  less  likely  to  occur.  (4)  When  the  tubes  and  ovaries 
are  free  from  comi)licating  conditions.  The  existence  of  tubal  or 
ovarian  disease  of  sufficient  gravity  (as  hydrosalpinx,  or  j)yosali)inx, 
or  ovarian  hematoma),  to  render  the  })robability  of  conception  remote 
or  to  necessitate  the  removal  of  tubes  and  ovaries  to  insure  restoration 
of  health,  should  also  be  an  indication  for  the  removal  of  the  fibro- 
myomatous  uterus.  While  it  is  true  that  in  the  majority  of  cases  the 
tumors  decrease  and  become  (juiescent  after  the  meno])ause,  yet  they 
sufficiently  often  undergo  necrosis  and  other  degenerative  changes  to 
justify  the  removal  of  the  uterus! 


OPHTHALMOLOGY. 
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T.  B.  SCHNEIDEMAN,  A.M.,  M.D., 

PROFESSOR    OF    DISEASES    OF    THE    EYE    IN    THE    PHILADELPHIA    POLYCLINIC. 


Treatment  of  Detachment  of  the  Eetina.  Dkitsc  iimaw  (Ojjlitlnilmo- 
.sropr,  November,  1 '.)()',),  ]).  737 j,  in  ticmon.strating  his  methods  of  oj)er- 
ating  for  this  condition,  bisection  and  injection  of  the  sterile  vitreous 
humor,  formulates  the  following  rules:  Bisection:  never  operate 
upon  a  recent  detachment  so  long  as  the  detached  part  is  situated  in  the 
upi)er  part  of  the  fundus;  the  bisection  is  to  be  made  with  a  double-edged 
linear  knife  downirard  in   the  anterior   boundarv  of   the   cul-de-sac. 
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Bisect  horizontally,  guide  the  knife  tangentially  to  the  eyeball  from 
downward  and  outward  to  downward  and  inward.  ]Make  the  bisection 
as  quickly  as  possible  in  a  straight  direction  through  the  eyeball  avoiding 
the  junction  at  the  spot  of  the  counter  puncture,  and  draw  back  the  knife 
in  the  same  way  it  was  introduced.  Turn  the  blade  a  little  at  the  spot 
of  the  puncture,  so  that  the  retinal  and  eventually  the  preretinal  fluid 
can  escape.  The  operation  can  be  repeated  twenty  times  or  oftener 
unless  interference  has  been  followed  by  any  unfavorable  result.  Band- 
ages should  be  applied  to  both  eyes  for  the  first  twenty-four  hours  and 
then  only  upon  the  operated  one  for  four  or  five  days.  Atropine  should 
be  employed  during  the  entire  treatment  and  the  patient  kept  in  bed  for 
a  week  after  each  operation.  The  injection  method  is  reserved  for 
cases  otherwise  hopeless. 


Myopia  and  Light  Sense. — Landolt  (Klin.  Monaishl.  f.  Augcnhk., 
October,  1909,  p.  3(19)  concludes  that  the  light  sense  is  not  influenced 
in  myopia  even  of  high  degree  unless  decided  chorioretinal  changes  are 
present,  and  even  the  latter  do  not  always  diminish  that  function; 
neither  does  astigmatism  have  any  effect,  and  light  sense  and  visual 
acuity  are  independent  of  each  other.  Age,  however,  appears  to  dimin- 
ish the  faculty  in  myopes  as  well  as  in  emmetropes  and  hyperopes. 


Report  upon  103  Cases  of  Magnet  Extractions. — Halsmaxx  (Klin. 
Mnnatshl.  f.  Aiigenh.,  1910,  xlvii,  86)  reports  that  of  103  magnet 
extractions  from  the  ophthalmic  clinic  of  the  University  of  Halle,  the 
vision  ranged  from  f  to  y\  in  37  cases;  from  ^  to  ^  in  11  cases;  and 
less  than  -^^  in  the  same  number;  in  15  cases  the  form  of  the  eyeball 
was  maintained,  though  the  vision  was  lost;  in  7  there  was  phtiiisis 
])ull)i,  and  in  22  enucleation  or  evisceration  had  to  be  performed. 


Etiology  of  Subacute  and  Tardy  Infection  Following  Operations. — 
(( )|)hthalmic  Section  of  X\  Itli  Internalional  Congress  of  [Medicine, 
Budapest,  La  Clin.  Ophtal.,  November  10,  1909,  p.  507).  Following 
a  lengthy  discussion  upon  the  infectious  comjilications  which  sometimes 
follow  iridectomy,  extraction  of  cataract,  discission,  sclerotomy,  and 
other  operations  uj)()n  the  cornea,  iris,  uveal  tract,  or  vitreous  body. 
ISIoRAX  comes  to  the  following  conclusions:  The  tardy  appearance  of 
an  iridociliary  infection  of  sul)acute  develojiiniMit  can  be  provoked  by 
a  late  development  of  pyogenic  microbes,  which  have  been  introduced 
at  the  time  of  the  o])erati()n.  .\lthough  bacteriological  examinations 
are  still  liable  to  be  misinteri)reted  and  while  the  ex]>lanation  of  the 
majority  of  such  cases  of  iridocyclitis  is  j)urely  hypothetical,  the  reporter 
is  inclined  to  believe  that  they  are  in  general  due  to  the  develojiment 
of  little  known  sa])roj)hytes  and  still  undeseribed  spores  which  have 
their  seat  upon  the  surface  of  the  conjuiu-tiva  of  certain  individuals. 
These  germs  offer  to  the  usual  methods  of  disinfection  of  the  conjunc- 
tival cul-de-sac  greater  resistance  than  the  ordinary  pyogenic  niic  rolx-s. 
At  the  same  session  .Vngelucci  consideretl  postoi)erative  inllanuiiations 
caused  by  auto-infection.  Senile  and  arthritic  albuminuria  occasion 
nr)  interference  with  the  cicatrization  of  wounds;  grave  forms  of  Hright's 
di.sease,  however,  frecpiently  give  rise  to  iritis.  Neither  does  diabetes, 
save   in    its  graver   forms,    interfere   with   the   healing  process.     (Jout 
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introduces  no  coinplications  except  when  there  is  also  disturbance  of 
the  intestinal  tract.  Postoperative  iritis  frc(iuently  a])])ears  in  con- 
nection with  dental  suppuration,  constipation  or  intestinal  infection, 
and  occasionally  also  in  vesical  catarrhs.  Influenza  may  provoke 
endogenous  suppuration  in  an  eye  recently  oi)erated  upon,  and  so 
may  furunculosis  and  abscesses,  no  matter  where  situated. 


Nervous  Asthenopia  from  Electric  Light;  Use  of  Yellow  Glasses. — 
De  Waele  {Arclnr.  d'Ophfal,  September,  l'.K)9,  p.  r)()())  i)uV)lishes 
six  instances  in  young  j^ersons  in  whom  asthenopia  was  produced  by 
working  imder  arc  lights.  While  the  electric  light  may  be  no  richer 
in  ultra-violet  ravs  than  solar  light,  the  former  is  more  danircrous 
because  the  eye  is  more  directly  (^x])<)sed.  Electric  lights  should  be 
provided  with  glass  globes  (yellow  is  the  best),  or  at  least  so  placed  or 
screened  that  the  eyes  shall  be  protected  from  the  direct  rays.  When 
this  can  not  be  done  vellow  glasses  should  be  worn. 


Trachoma  in  the  Abmzzi,  Italy. — Guiseppe's  (Xlth  International 
Congress  of  Ophthalmology,  Rrr.  d'Ophtril.,  August,  1909,  p.  255) 
statistics  show  what  ravages  trachoma  causes  in  that  country;  in  a 
j)opulation  of  147,()()(),  more  than  2()()()  cases  of  trachoma  are  known. 
The  disease  is  especially  conunon  in  the  valleys,  the  mountains  being 
almost  exempt.  In  many  communities  the  malady  has  been  imported 
by  Italian  emigrants  returning  from  Brazil. 


Subcutaneous  Injections  of  Alcohol  in  Blepharospasm  and  Spastic  Entro- 
pion.— FuMAGALU  (Annnli  di  Oj'ial.,  1909,  xxviii,  fasc.  W,  p.  1()2),  at  the 
Clinic  of  Turin,  makes  the  injections  su])crficially  in  the  neighborhood 
of  the  stylomastoid  foramcMi  under  the  skin,  in  the  region  of  the  supra- 
orbital nerve  and  of  its  palpcl)ral  filaments  and  in  the  distribution  of 
the  orbital  filaments  of  the  facial  so  as  to  affect  the  orbicularis.  Thirty 
parts  of  absolute  alcohol  and  ()0  of  sterilized  water  is  the  injection 
em})loved  without  an  anesthetic.  A  syringeful  (Pravaz)  is  used  for 
the  suj)ra-orbital  region,  and  in  inveterate  cases  of  essential  blepharo- 
sj^asm  a  similar  quantity  is  employed  for  the  infra-orbital  region.  A 
single  injection  under  the  skin  of  the  lid,  in  the  centre  and  ])arallel  to 
the  free  border,  snffices  in  spasmodic  entrojiion  (children  and  {\\v  aged). 
Several  injections  may  be  made  daily  or  at  longer  intervals  until  cure 
or  considerable  amelioration  is  obtained. 


Helmholt's  Theory  of  Accommodation. — RocHE(/?fr.  d'0ph1(tl.S  )ctobcr, 
1909,  J).  325)  observed  a  ca.se  of  complete  bilateral  ectojua  of  the  lens. 
The  ai)hakic  j)ortion  of  the  pupil  was  hyperojiie  10  I).;  the  portion 
opposite  the  lens  was  myopic  13  D.  This  case  and  others  like  it  furnish  a 
conclusive  argument  in  favor  of  Helmholt's  view  that  during  accommo- 
dation the  zonula  is  relaxed,  against  the  opinion  of  Tscherning  that  the 
act  of  accomnKjdation  is  brought  about  by  tension  of  that  membrane. 
The  fact  that  increase  of  the  refraction  is  not  always  obserAcd  in  luxa- 
tion of  the  lens  may  be  due  to  the  circumstance  that  the  fil)ers  of  the 
zonula  are  not  coinjjletely  torn  through — there  is  subluxation,  a  com- 
paratively small  number  of  fibers  being  sufficient  to  maintain  the  shape 
of  the  lens. 
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PATHOLOGY  AND  BACTERIOLOGY. 


UNDER   THE    CHARGE    OF 

WARFIELD  T.  LONGCOPE,  M.D., 

DIRECTOR   OF  THE  ATER   CLINICAL   LABORATORY,   PENNSYLVANIA   HOSPITAL, 

ASSISTED    BY 

G.  CANBY  ROBINSON,  M.D., 

CLINICAL  PATHOLOGIST  TO  THE   PRESBYTERIAN   HOSPITAL,   PHILADELPHIA, 


The  Nature  of  Antitrypsin  in  the  Blood  Serum  and  its  Mode  of  Action.— 
Pick  and  Pribram  have  shown  that  when  the  l)hjo(l  serum  is  treated 
with  ether  it  is  robbed  entirely  of  its  antitryptic  qualities.  This  natur- 
ally suggests  that  the  antifermentive  property  of  the  serum  is  in  some 
way  dependent  upon  the  presence  of  lipcnd  substances.  O.  Schwarz 
(\Vie7i.  klin.  Woch.,  1909,  xxii,  1151)  has  reported  and  confirmed  these 
experiments,  and  in  investigating  the  subject  still  further  brings  out 
many  points  of  interest.  He  has  found  that  5  per  cent,  emulsion  of 
lipoid  will  inhibit,  though  not  as  powerfully  as  the  same  quantity  of 
blood  serum,  the  proteolytic  action  of  trypsin.  Blood  serum  which  has 
been  inactivated  by  extraction  with  ether  may  be  re-activated  again  by 
the  addition  of  amounts  of  lipoid  emulsion,  not  in  thenst^lves  markedly 
antitryptic.  The  re-activation  does  not  take  place,  however,  unless 
the  lipoid  and  serum  are  allowed  to  remain  in  contact  for  one  hour 
at  65'^  C.  It  seems,  therefore  probable  that  the  lipoids  must  form  a 
combination  with  albuminous  substances  of  the  serum  in  order  to  assume 
an  antitryptic  power.  It  could  further  be  shown  that  when  this  al- 
bumin-lipoid  complex  is  brought  in  contact  with  a  solution  of  trypsin 
a  portion  of  the  trypsin  is  actually  used  upland  is  probably  bound  to 
the  inhibiting  substance.  As  far  as  could  be  learned  the  antitryptic 
and  antipeptic  properties  of  the  serum  are  not  identical,  for  when  the 
serum  was  inactivated  by  ether  extraction  for  trypsin  it  was  still  active 
against  pejisin.  Penally,  in  a  few  isolated  ex])eriments,  it  could  be 
shown  that  the  antitryptic  })ro])erty  of  the  serum  increased  in  proportion 
to  the  amount  of  li])oids  present.  ]\Iany  observations  have  been  made 
upon  the  antitry[)tic  and  antilcukoproteolytic  power  of  the  serum  in 
various  diseases,  and  this  property  has  been  found  to  vary  widely,  but 
a  number  of  ob.servations  seem  to  show  that  an  increase  in  the  anti- 
tryi)tic  and  antileuko]>roteolytic  j^roperty  accompanies  an  increase 
in  the  number  of  white  cells.  This  Schwarz  believes  is  due  to  the 
destruction  of  cells  with  subse(|uent  lil)eration  of  lipoids  and  luit,  as 
has  been  suggested,  to  the  formation  of  a  true  antiferment  in  the  .sense 
of  an  antibody,  tlirough  the  lilteration  of  Icniicnt  subst;inc(\s  in  tlie  blood. 

The  Venous  Pulse  \inder  Normal  and  Pathological  Conditions.-  Piiii, 
{Zrll.  f.  E.vp.  Path,  iiiid  T/irr.,  I'.IOU,  vi,  019)  discu-sses  extensively 
from  an  ex])erimental  point  of  view  the  mechanism  of  the  venous  pulse, 
and  liis  work  must  be  the  final  word  on  a  nmnber  of  ]ioinfs.  In  his 
e.\I)eriments  I'S'S  dogs  were  used,  and  ob.servations  were  matle  with  the 


PATHOLOGY   AND    BACTERIOLOGY  779 

thorax  both  o])ene(l  and  chKsecL  He  found  that  the  phicing'  of  a  funnel 
over  tlie  pulsating  parts  gave  more  delieate  results  than  when  a  mano- 
meter was  used.  The  three  prineipal  venous  waves,  the  a,  the  c,  and 
the  V  waves  are  diseussed  separately.  Rihl  coneludes  that  the  a  wave 
is  caused  entirely  by  the  auricular  systole.  An  actual  column  of  blood 
is  sent  up  into  the  vein  by  the  auricle  and  the  pressure  of  this  column 
carries  the  wave  above  the  intact  vein  valves.  It  is  not  a  ])assive  or 
congestive  wave.  The  a  wave  is  increased  by  increase  of  auricular 
systole,  auricle  and  ventricle  contracting  simultaneously,  and  by  venous 
engorgement.  The  latter  cause  may  increase  the  wave  eveti  wiien  the 
auricular  systole  decreases.  The  a  wave  is  diminislied  by  a  decrease 
of  auricular  systole,  and  from  this  cause  it  may  disai)i)ear.  The  ven- 
tricular activity  causes  two  venous  waves,  the  c  wave  and  the  v  wave. 
These  occur  when  the  ventricle  contracts  without  the  auricle.  The 
r  wave  is  not  dependent  on  the  motion  of  the  aorta  or  carotid  artery. 
The  c  wave  and  the  carotid  pulse  arc  synchronous  when  funnels  are 
used  on  both  sides,  and  the  c  wave,  which  follows  a  little  after  the 
systolic  contraction,  is  not  effected  by  the  presence  or  absence  of  the 
auricular  systole.  When  the  venous  wave  is  taken  from  a  deeply 
inserted  cannula  in  the  heart  the  r  wave  is  synchronous  with  the 
ventricular  systole.  The  relation  between  the  a  wave  and  c  wave 
depends,  in  part,  on  the  time  between  the  a  and  v  .systole,  but  is  also 
dependent  on  the  size  of  the  a  wave.  Too  much  dependence  should 
not,  therefore,  be  put  in  this  relation  in  determining  the  state  of  the 
conduction  of  the  heart  beat.  The  v  wave  commences  during  ventric- 
ular systole,  and  this  fact  shows  that  it  is  not  dependent  on  ventricu- 
lar diastole  for  its  formation.  This  wave  is  best  considered  as 
formed  by  tw^o  forces,  the  engorgement  of  the  vein  during  ventricular 
systole,  and  the  movement  of  the  base  of  the  heart  upward  at  the 
beginning  of  diastole.  When  a  division  occurs  in  the  r  wave  corre- 
s])on(ling  to  the  point  where  the  two  forces  meet,  it  is  synchronous 
with  the  dicrotic  notch,  as  .seen  in  the  carotid  artery  tracing.  This 
division  represents,  therefore,  the  opening  of  the  atrioventricular  valves. 
This  'V  wave  is  increased  and  decreased  with  the  increa.se  and  decrease 
of  venous  engorgement.  Slight  tricuspid  lesions  cause  no  changes  in 
the  V  wave,  but  grave  lesions  increase  it  and  make  it  come  earlier  in 
systole.  Only  with  the  highest  grade  lesions  does  the  ventricular  type 
of  venous  pulse  occur. 


The  Cause  of  Arteriosclerosis. — Harvey  {Virrh.  Archiv,  1909,  cxcvi, 
3(j;ij,  attemjjtiiig  to  discover  what  part  increased  blood  pressure  might 
play  in  the  production  of  arteriosclerosis,  has  compres.sed  the  abtlominal 
aorta  of  young  rabbits  for  three  minute  periods  over  a  prolonged  time. 
By  actual  manometric  tracing  it  was  found  that  digital  compression  of 
the  aorta  in  rabbits  raises  the  blood  pressure  at  times  42  nnn.  It  was 
fountl  that  by  this  method  extensive  .sclerosis  could  be  produced  in  the 
aorta  al)ove  the  ])oint  of  com])ression.  The  .sclerosis  was  of  the  type 
described  by  Monkeberg  in  man,  and  consisted  in  degeneration  of  the 
muscular  coat  with  deposits  of  lime  salts.  Harvey  lu'lieves  that  the 
sclerosis  j^roduced  in  rabbits  by  injection  of  adrenalin,  nicotine,  etc., 
is  caused  not  by  a  toxic  action  of  the  drugs,  but  by  their  power  to  increase 
blood  pressure. 
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Changes  in  the  ChromaflBn  System  in  Cases  of  Unexplained  Postoperative 
Death. — Joseph  Horxowski  {Virchows  Archiv,  1909,  cxcviii,  98) 
points  out  that  sudden  death  after  operation,  with  symptoms  of  shock, 
has  been  explained  by  hypotheses  only — e.  g.,  chloroform,  heart  failure, 
etc.  He  argues  however,  that  this  is  not  correct  and  that  such  definite 
clinical  symptoms  as  these  cases  present  must  have  an  equally  definite 
cause.  This  cause  he  attempts  to  show  lies  in  the  so-called  "phao- 
chrome"  or  chromaffin  cells  of  the  adrenal  glands  and  sympathetic 
ganglia,  and  brings  forward  as  an  analogy  the  extreme  asthenia  of 
Addison's  disease  in  which  these  cells  show  marked  change.  This  change 
is  a  loss  of  brown  color  when  stained  by  chrome  salts  In  four  cases  of 
death  shortly  after  oi)eration  he  found  the  phaochrome  cells  of  the  ad- 
renals and  sympathetic  ganglia  either  colorless  or  only  very  faintly  yellow. 
From  these  and  other  unreported  observations  Hornowski  concludes 
that  the  pale  appearance  of  these  cells  is  the  sign  of  a  lack  of  activity 
on  their  part,  or  a  lack  of  the  "pressure-maintaining  substance"  which 
they  produce  and  is,  therefore,  sufficient  to  exj)lain  death  in  the  absence 
of  other  causes.  With  this  hypothesis  as  a  starting  point  the  author 
reasons  that  the  blood-pressure-lowering  effect  of  chloroform  is  offset 
by  the  secretions  of  the  chromaffin  cells.  This  extra  call  uj^on  the  cells 
tends  to  exhaust  them,  but  in  addition  the  drug  exerts  a  toxic  action 
upon  them,  so  that  a  point  is  reached  where  the  cells  are  no  longer  able 
to  meet  the  vital  demand  and  death  ensues.  As  suggestive  corrobora- 
tive clinical  observations  the  author  mentions  the  occurrence  of  death 
in  those  cases  in  which  the  patient  passes  through  a  long  period  of 
excitation  in  the  first  stages  of  anesthesia  and  consequently  uses  a  greater 
amount  of  the  "pressure-maintaining  substance."  Furthermore  he 
cites  those  patients  that  feel  unduly  Avell  and  bright  immetliately  after 
operation  and  then  go  on  to  sudden  death.  This  stimulated  condition 
he  believes  is  a  manifestation  of  excessive  production  of  the  substance,  and 
the  raj)id  subsequent  colUqise  evidence  of  exhaustit)n  of  the  chromaffin 
cells.  Hornowski  then  undertook  animal  experiments.  He  anesthetized 
rabbits  for  various  lengths  of  time  and  also  injuretl  the  .sympathetic 
ganglia.  He  found  that  short  deep  chloroforming  produced  no  change 
in  the  phaochrome  cells.  Rej)eated,  long  chloroforming,  however, 
caused  the  cells  to  fail  to  take  the  chrome  stain.  Trauma,  on  the  other 
hand,  to  the  ])eritoiieum,  adrenals,  and  sympathetics,  produced  rai)id 
loss  of  color  in  the  cells  of  the  chromaffin  system.  The  author  concludes 
that  the  brown  color  (chrome  reaction)  is  an  indication  of  the  ])ower 
of  the  cells  to  produce  the  "pressure-maintaining  substance."  and  that 
if  the  organism  can  meet  the  increased  demand  for  this  substance  caused 
by  chloroform  and  trauma — in  the  face  of  tlie  toxic  i-lfect  of  the  chloro- 
form— death  does  not  occur. 
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.\SSISTANT    VISITING    PHYSICIAN    AT    THE    BOSTON    FLOATING    HOSPITAL,    AND    TO  THE    HOSPITAL 
OF    THE    MASSACHUSETTS    INFANTS'    ASYLUM,    BOSTON. 

Although  a  great  deal  has  been  written  about  the  importance  of 
the  examination  of  the  stools  and  the  caloric  estimation  of  the  food 
in  the  feeding  of  infants  during  the  last  few  years,  especially  in  Ger- 
many, and  considerable  attention  has  been  devoted  to  these  points  in 
the  treatment  of  the  digestive  disorders  of  adults  all  over  the  world, 
but  little  has  been  done  along  these  lines  in  relation  to  the  feeding 
and  treatment  of  the  disturbances  of  digestion  in  children.  There 
is,  in  the  first  place,  very  little  available  data  as  to  the  caloric  needs 
of  children  of  various  ages  or  as  to  their  metabolism.  It  is  appar- 
ently taken  for  granted  that  the  metabolism  of  children  is  e.s.sentially 
the  same  as  that  of  adults.  It  is  generally  believed  that  yomig 
children  require  a  relatively  large  proportion  of  carbohydrates  in 
their  fo^'"  nd  that,  as  they  must  not  only  replace  old  but  also  build 
new  tis:  ^^,  they  need  proportionately  more  ])roteins  than  adults. 
None  of  the.se  points  has,  however,  so  far  as  we  know,  been  scienti- 
fically proved. 

'  Read  at  a  meeting  of  the  Pediatric  .Seotion  of  the  New  York  .■\cadein.v  of  Medicine, 
December  9,  1909. 
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It  seemed  to  us  that,  if  the  stools  of  children  suffering  from 
disturbance  of  digestion,  especially  of  the  intestinal  type,  were 
examined  in  order  to  determine  what  contituents  of  the  food  were 
not  being  utilized  and  the  diet  regulated  on  the  V)asis  of  these  findings, 
due  regard  being  paid  to  the  caloric  needs,  much  better  results  could 
be  obtained  than  by  the  usual  empirical  methods.  Our  experience 
in  the  treatment  of  such  cases  along  these  lines  leads  us  to  believe 
that  these  suppositions  were  well  founded.  Our  experience  also 
leads  us  to  believe  that  in  most  instances  it  is  not  necessary  to 
make  iLse  of  complicated  methods  of  examination  of  the  stools,  but 
that  comparatively  simple  tests,  such  as  any  practitioner  can  easily 
and  quickly  perform,  are  sufficient  to  give  results  accurate  enough 
to  form  the  basis  for  satisfactory  treatment.  We  have  also  found 
that,  with  a  little  practice,  it  is  a  very  simple  matter  to  calculate  the 
caloric  value  of  the  food  and  to  regulate  the  proportions  of  fat, 
carbohydrates,  and  proteins.  Strange  as  it  may  seem,  we  have  also 
found  that  it  is  easier  to  control  the  diet  of  the  child  than  that  of  an 
adult,  and  that  it  is  at  least  as  easy  to  get  the  cooperation  of  a  child  in 
carrying  out  the  diet  as  it  is  to  get  that  of  an  adult. 

Caloric  Needs  of  Children.  Before  taking  up  the  treat- 
ment of  these  cases  it  will  perhaps  be  well  to  sum  up  what  we  know 
as  to  the  caloric  needs  of  children,  to  consider  the  caloric  value  and 
composition  of  the  various  articles  which  make  up  the  diet  of  the 
average  child,  and  to  state  briefly  the  methods  employed  in  the 
examination  of  the  stools. 

There  is,  as  already  stated,  very  little  data  as  to  the  caloric  or 
protein  needs  of  children.  The  most  valuable  observations  are 
those  of  Camerer,-  which  are  based  on  a  prolongetl  study  of  his  own 
children.  Czerny  and  Keller  have  collected  and  analyzed  all  the 
literature  on  this  subject  up  to  1906  in  their  work  on  The  Xuiritiou 
of  the  Chihl,^  while  Selter  has  also  summarized  it  in  a  recent  article 
on  "Functional  Disturbances  of  the  Digestive  Tract  in  Childhooil."  ■* 
The  figures  of  these  observers  vary  pretty  widely  as  to  the  caloric 
needs  of  children.  It  is  probably  not  far  from  the  truth,  however, 
to  say  that  the  average  child  of  four  years  needs,  in  round  numbers, 
about  1200  calories,  or  70  calories  per  kilo,  in  twenty-four  hours;  the 
average  child  of  eigiit  years,  1400  calories,  or  (iO  calories  per  kilo  in 
twenty-four  hours;  and  the  average  child  of  twelve  years,  1600 
calories,  or  50  calories  per  kilo  in  twenty-four  hours.  'I'hose  facts 
are  perhaps  shown  better  in  the  following  tabl(<: 

Total  caloric  Calories  per 
Age.  need.  kilo. 

4  years T.'OO  70 

8  years 1  UW)  m 

12  years llK)0  W 

2  St<)ffwpclia->1  dps  Kiiidcs.  TilMnKCn.    lS9l). 

••  Die  Kiiides  ICrniiliiiiiK.  fir..   IJMVi. 

'  Arrhiv.  f.   Kiiideriifilkiii.de.  •UlOti,  li,  M. 
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The  data  as  to  the  protein  needs  of  children  differ  even  more 
widely  than  do  those  as  to  the  total  caloric  needs.  The  following 
table,  showing  in  ronnd  numbers  the  average  ])rotein  need  for 
twenty-four  hours  at  various  ages,  is  probably  approximately  correct. 

Age.  Total  protein  need.  Protein  need  per  kilo. 

4  years 55  grams  3.5  urams 

8  years 60  grams  3.0  trams 

12  years 75  griuiis  2.5  gnmis 

The  subtraction  of  5  grams  from  these  average  figures  for  the  dailv 
protein  need  in  the  case  of  girls  and  the  addition  of  5  grams  in  the 
case  of  active  boys  will  make  them  more  nearly  correct.  It  must  be 
remembered  that  these  figures  are  for  the  average  protein  need,  and 
not  for  the  minimum  protein  need,  which  is,  roughly,  about  two- 
thirds  the  average.  In  disturbances  of  protein  digestion  and  in 
instances  in  which  it  is  difficult  to  get  children  to  take  food,  it  is 
probably  safe,  therefore,  to  give  only  two-thirds  of  the  above  amounts, 
even  for  considerable  periods  of  time.  At  any  rate,  there  is  no 
objection  to  giving  much  larger  amounts  of  proteins  in  order  to  meet 
the  caloric  needs  when  there  are  disturi)ances  in  the  digestion  of  the 
fats  or  carbohydrates.  On  general  principles,  however,  it  is  wiser 
to  keep  the  proteins  down  somewhere  near  the  average  need,  because 
the  metabolism  of  the  proteins  requires  more  energy  and  the  products 
of  protein  metabolism  are  more  difficult  of  elimination  than  are  tho.se 
of  the  fats  and  carl)ohydrates.  An  excess  of  proteins,  therefore, 
requires  an  unnecessary  expenditure  of  energy  and  is  consequently 
not  economical.  While  proteins  may  be  used  as  substitutes  for 
fats  and  carbohydrates,  they  cannot,  of  course,  l)e  used  as  substitutes 
for  proteins  i)eyond  a  certain  point,  that  is,  the  minimum  protein  need. 
Within  reasonable  limits  variations  in  the  relative  amounts  of  fats 
and  carbohydrates  in  the  diet  probably  make  no  difference  to  the 
average  well  child,  the  relative  amounts  taken  depending  largely  on 
the  habits  and  tastes  of  the  community,  of  the  special  family,  and  of 
the  individual  child.  In  disturbances  of  digestion  fat  may  be 
substituted  for  carbohydrates  and  carbohydrates  for  fat  with  great 
advantage,  provided  the  total  caloric  value  of  the  food  is  kept  up. 
Tlie  fats  may  be  entirely  replaced  l>y  carbohydrates  over  considerable 
periods  without  doing  any  harm.  There  is  a  certain  amount  of 
risk  in  replacing  the  carbodydrates  entirely  by  fats,  howe^■er,  because 
of  the  danger  of  develo))ing  acid  intoxication.  In  the  treatment  of 
disturbances  of  digestion  in  childhood  this  procedure  is,  however, 
seldom,  if  ever,  necessary. 

Caloric  Vau'p:  of  Foods.  We  have  compiled  the  following 
table  giving  the  caloric  value  and  composition  of  the  various  foods 
commonly  given  to  children  suffering  from  disturbances  of  digestion. 
These  figures,  while  not  absolutely  accurate  are,  we  believe,  accurate 
enough  for  practical  purpo.ses.     It  has  seemed  to  as  sufficiently 
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accurate  and  certainly  much  more  simple  and  practical  to  calculate 
the  food  values  of  ordinary  helpings  of  cooked  food  rather  than  of 
weighed  portions  or  of  uncooked  foods.  We  have  found  it  very 
easy  to  determine  from  this  table  not  only  the  caloric  value  of  the 
child's  food  but  also  the  amounts  of  proteins,  fats,  and  carbohydrates. 
With  it  we  have  also  found  it  very  easy  to  plan  out  a  diet  for  a  child 
to  give  not  only  the  proper  number  of  calories,  but  also  the  desired 
relations  between  the  different  food  elements. 

Table  of  Food  Values. 


Whole  milk,  1  quart 

Skimmed  milk,  1  quart 

Gravity  cream,  1  pint 

Buttermilk,    1   quart 

Whey,   1  quart 

Beef  juice,  1  ounce 

Crackers,   1  ounce* 

Bread,    1   slice'' 

Zwieback,    1   slice' 

Shredded  wheat   biscuit 

Oatmeal  and  other  cereals  (cooked),  1  tablespoonful . 

Rice  (cooked),  1  tablespoonful 

Potato,  size  of  large  egg 

Macaroni  (cooked),  1  tablespoonful 

I  whole 
yolk 
white 

Meat,  fish  (cooked),  1  ounce* 

Butter,    IJ^  inches  cube  =  1  ounce 

Olive  oil,  1  tablespoonful 

Sugar  (cane),   1  rounded  teaspoonful 

Sugar  (milk),   1   roimded  tablespoonful 

Green  peas  (cooked),  1  tablespoonful 

Carrots,  squasli,  turnip   (cooked),   1  tablespoonful.  .  .  . 

Orange   (medium   sized) 

Apple   (medium   sized) 


Calories. 


670 

400 

860 

360 

260 

10 

120 

75 

120 

105 

25 

45 

100 

30 

72 

60 

12 

60 

225 

125 

25 

60 

40 

30 

50 

70 


Grams. 

F. 

C. 

38 

43 

10 

43 

77 

22 

5 

43 

1   5 

43 

3 

20 

0.5 

15 

3 

20 

0.5 

22 

5.5 

10 

20 

0.5 

5 

5 

5 

3 

; 

24 

14 

6 

15 

7 

6 

13 

1 

7 

P. 


34 
35 
14 
35 
9 
2 
3 
3 
3 
3 
1 
1 
2 
1 
7 
4 
3 


Clear  soups  and  broths  made  without  rice  or  barley  have  practically  no  nutritive  value. 
The  nutritive  value  of  the  "fodder"  vegetables — such  as  spinach,  string  beans,  asparagus, 
lettuce,  tomatoes,  and  cucumbers — is  so  slight  that  it  may  be  disregarded. 

Characteristics  of  the  Child's  Stool.  Before  taking  up 
the  methods  used  in  the  examination  of  the  stools  it  may  be  well 
to  summarize  in  a  very  general  way  some  of  the  characteristics  of  the 
child's  stool.  This  is  normally  homogeneous  in  consistency.  Lumpy 
and  mushy  stools  are  pathological.     The  former  are  found  when 


'  Crackers  vary  so  much  in  size  that  they  must  bo  weighed  to  determine  how  many  it 
take.s  to  weigh  an  ounce. 

"  Bread — a  slice  =  4  inches  stiuarc  ami  tliree-cightlis  iiicli  thick  =  1  ounce. 

'  Zwieback —  I  slice  =  large  slice. 

'The  lean  of  a  lamb  chop  weighs  .'ibout  an  ounce;  so  does  a  piece  of  meat  about  IJ4 
inches  cube. 
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there  is  an  excess  of  milk,  meat,  or  eggs  in  the  diet  or  when  the  child 
is  underfed;  the  latter  when  there  is  an  excess  of  foods  which  have 
a  considerable  indigestible  residue,  such  as  coarse  bread,  fruit,  and 
vegetables.  Large  masses  of  undigested  food  are  usually  the  result 
of  improper  mastication.  The  reaction  to  litmus  paper  is  weakly 
alkaline,  weakly  amphoteric,  or  neutral.  A  very  strong  alkaline 
reaction,  especially  if  accompanied  by  a  putrefactive  odor,  suggests 
protein  putrefaction.  A  strong  acid  reaction,  associated  with  a 
rancid  odor,  suo-gests  disturbance  in  the  digestion  of  fat ;  if  associated 
with  the  odor  of  lactic  or  acetic  acid,  disturbance  in  the  digestion  of 
carbohydrates.  The  movement  is  often  frothy  or  shows  bubbles 
here  and  there  in  the  latter  condition.  Microscopic  examination 
shows  a  few  remains  of  a  vegetable  nature,  single  yellow  ma.sses, 
supposed  to  be  albuminous  remains,  a  few  muscle  fibers,  a  few 
crystals,  rare  starch  granules,  and  microbes  which  may  stain  blue 
with  Lugol's  solution.  The  background  is  granular  and  made  up 
of  the  bodies  of  bacteria  and  intestinal  secretions.  ^Vhen  acetic  acid 
is  added,  a  few  drops  of  fatty  acid  are  seen  in  each  field  after  heating. 

Types  of  Pathological  Stools.  Several  of  the  types  of 
pathological  stools  are  characteristic  enough  to  deserve  special 
mention;  these  are  the  fatty  stools,  the  stools  of  carbohydrate  indi- 
gestion, and  the  catarrhal  stools. 

The  fatty  stools  are  gray  or  white  in  color,  dry  or  of  clay-like  or 
creamy  consistency,  acid  in  reaction,  and  of  a  rancid  odor.  Micro- 
scopically they  show  a  large  excess  of  fat  in  varioiLS  forms. 

The  carbohydrate  stools  are  brown  or  golden-yellow  in  color,  salve- 
like in  consistency,  acid  in  reaction,  acid  or  sour  in  odor.  Micro- 
scopically they  show  undigested  starch  and  often  an  excess  of  Gram- 
positive  bacteria.  If  the  examination  is  hasty  they  may  often  be 
mistaken  for  normal  stools. 

The  catarrhal  stools  show  an  excess  of  mucus  both  macroscopically 
and  microscopically.  The  stool  may  be  almost  entirely  composed 
of  mucus  or  the  mucus  may  be  distributed  through  it.  It  is  often 
associated  with  protein  putrefaction  and  a  foul  odor. 

T\^es  less  frecjuently  met  are  those  in  which  there  are  a  large 
excess  of  undigested  muscle  or  connective-tissue  fibers.  Mixed 
forms  are  more  common  than  the  pure  types  and  more  different 
to  interpret." 

Methods  of  Examixation.  The  methods  employed  in  the 
examination  of  the  stools  in  our  cases  were  as  follows :  The  child's 
diet,  especiallv  in  the  early  years,  is  almost  always  a  simple  one  in 
comparison  with  that  of  the  adult  and  in  most  instances  resembles 
so  closelv  the  test  diets  recommended  by  Belter  and  Schmidt  that  it 
is  possible  to  draw  the  same  conclusions  from  the  examinations  of 

'  A  detailed  description  of  the  various  types  of  stools  can  be  found  in  Selter's  article  in 
the  Archiv  f.  KinderheUkunde,  1909,  li,  54. 
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the  stools  as  when  the  test  diets  are  given.  Test  diets  were,  there- 
fore, not  used  in  any  of  our  patients.  The  character  and  the  quantity 
of  the  food  taken  in  the  preceding  twenty-four  or  forty-eight  hours 
was  known  in  every  instance,  however,  so  that  for  all  practical  pur- 
poses the  children  had  had  a  test  diet. 

During  the  past  two  years  one  of  us  (Talbot)  has  controlled  the 
results  of  the  microscopic  examination  of  the  stools  by  numerous 
quantitive  chemical  examinations  and  has  found  that  a  very  accurate 
estimate  of  the  amount  of  fat  and  protein  in  the  stool  can  be  obtained 
by  a  simple  microscopic  examination.  In  most  instances,  therefore, 
no  quantitative  chemical  analyses  were  made.  No  attempt  was 
made  to  verify  the  microscopic  findings  as  to  starch  by  chemical 
examination,  it  being  taken  for  granted,  that,  if  there  was  no  excess 
of  starch  under  the  microscope,  it  was  properly  digested.  This 
conclusion  is  probably  correct  enough  for  every-day  clinical  work, 
although  there  is  no  doubt  that  starch  may  be  present  in  the  stools 
when  it  cannot  be  detected  by  the  microscope.'"  The  methods 
followed  were  essentially  those  described  by  Schmidt. ^^ 

Macroscopic  Examination.  The  form,  coherency,  consistency, 
color,  and  odor,  and  the  presence  or  absence  of  extraneous  matters 
such  as  pus,  blood,  mucus,  parasites  and  curds,  are  noted.  If  the 
stool  is  homogeneous  only  one  part  is  tested  with  litmus  paper  for 
the  reaction.  If  the  stool  varies  in  composition  the  reaction  is 
tried  in  several  portions.  This  is  done  by  placing  two  moistened 
pieces  of  litmus  paper  (red  and  blue)  upon  (not  in)  a  fresh  surface 
of  the  stool. 

Microscopic  Examination.  The  microscopic  portions  are  exami- 
ned first  with  a  low  power  objective  and  later  with  a  No.  7  objective 
to  bring  out  the  detailed  structure.  If  the  feces  are  hard  they  are  first 
rubbed  up  with  a  little  water,  otherwise  they  are  thoroughly  mixed 
and  three  small  portions  are  placed  on  a  slide.  The  first  is  crushed 
out  very  thin  under  the  cover  glass  and  examined  in  the  fresh  condi- 
tion. Another  is  stained  with  Lugol's  solution  (iodine,  2;  potassium 
iodide,  4;  distilled  water,  100)  and  examined  under  the  cover  glass 
for  starch.  The  third  is  stained  with  a  saturated  alcohol  solution 
of  Sudan  III. 

In  the  first  specimen  any  excess  of  undigested  nnisde  fibre,  con- 
nective tissue,  or  vegetable  fibers  can  be  studied,  and  pathological 
elements,  such  as  l)loo(l,  j)us,  and  eggs  of  parasites,  differentiated. 
A  preliminary  estiniatioii  of  the  amount  of  neutral  fat,  fatty  acids, 
soaps,  and  starches  can  also  be  made.  Under  the  cover  glass  the 
starch  granules  will  stain  i)lue  or  violet  and  certain  microbes  will 
stain   blue.     There  are  practically   no   unchanged  starch  granules 

'"  Rosenheim,  Plliiger's  .Vrchiv.,  xlvi,  428;  Strassburgor.  Deuts    An'liiv.  f.  kliii.  lied.,  Ixi, 
590. 

"  The  Test  Diet  in  Intestinal  Diseases. 
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in  a  normal  stool.  An  excess  is  always  patholofjical.  (It  is  impor- 
tant to  remember  in  this  connection  that  almost  all  hahy  powders 
contain  starch.  Their  presence,  therefore,  mnst  be  ruled  out.) 
lodophilic  bacteria,  or  those  which  stain  blue  with  Lugol's  solution, 
are  suggestive  of  an  early  disturbance  in  the  digestion  of  starch. 
Under  the  third  cover  glass  neutral  fat  drops  and  fatty  acid  crvstals 
stain  red.  Soap  crystals  do  not  stain  with  Sudan  HI.  After  this 
cover  glass  is  examined  and  the  microscopic  picture  is  clear,  a  drop 
of  glacial  acetic  acid  is  allowed  to  run  under  the  cover  glass,  is  thor- 
oughly mixed  in,  and  then  heated  until  it  begins  to  boil.  This 
process  turns  the  soaps  into  neutral  fat  and  fatty  acids,  which, 
while  warm,  appear  as  large,  red,  stained  drops,  and  upon  cooling 
crystallize.  They  usually  retain  the  red  stain.  Any  increase  in 
the  amount  of  fat  after  the  addition  of  acetic  acid  indicates  the  pres- 
ence of  a  corresponding  amount  of  soaps.  An  excess  of  neutral 
fat  indicates  that  the  digestion  of  fat  is  not  carried  on  normallv,  and 
an  excess  of  fatty  acids  and  soaps  that  the  digestion  is  normal  but 
assimilation  is  abnormal. 

Illustrative  Cases.  In  a  not  inconsiderable  number  of 
instances  the  difficulty  in  fligestion  is  due  more  to  an  excess  in  the 
quantity  of  food  than  to  errors  in  the  quality.  The  following  case 
is  an  example : 

Case  I. — A  boy,  aged  four  and  one-half  years,  was  on  a  very  care- 
fully regulated  diet.  He  was,  nevertheless,  having  from  five  to  six 
large,  loose  movements,  macroscopically  digested,  daily,  and  was 
losing  in  weight.  He  had  an  enormous  appetite  and  his  mother  had 
allowed  him  to  eat  as  much  as  he  wanted,  although  she  had  been 
careful  not  to  give  him  anything  outside  of  the  prescribed  diet.  It 
was  foimd  that  the  caloric  value  of  his  food  was  nearly  twice  as  great 
as  was  necessary.  The  (juantity  as  well  as  the  fpiality  of  his  food 
was  then  regulated  so  that  he  got  only  a  little  more  than  enough  to 
cover  his  caloric  needs.  The  number  of  movements  immediatelv 
dropped  to  two  a  day  and  he  began  to  increase  in  weight. 

It  is  very  easy,  in  attem{)ting  to  regulate  the  diet  to  the  child's 
digestive  capacity,  to  err  on  the  other  side  and  give  an  insufficient 
amount  of  food.  It  is  also  very  easy,  if  the  stools  are  not  examined, 
to  make  up  one's  mind  that  a  patient  cannot  digest  certain  food 
elements,  and  hence  to  cut  them  out  of  the  diet  urniecessarily.  The 
following  case  is  an  example  of  both  of  these  mistakes: 

Case  II. — A  girl,  aged  five  and  one-half  years,  that  had  been 
treated  for  chronic  intestinal  indigestion  by  another  physician  for 
the  preceeding  six  months,  came  into  our  hands.  During  that  time 
she  had  been  taking  only  modified  milk  and  a  little  meat.  It  was 
said  that  she  could  not  digest  starch.  She  was  having  two  move- 
ments daily,  which  were  .said  to  be  foul  and  to  contain  mucus.  She 
had  not  gained  in  weight  for  a  year.  It  was  found  on  calculation 
that  the  caloric  value  of  her  food  was  somewhat  below  the  normal 


788      MORSE,  TALBOT:    INTESTINAL    INDIGESTION   IN    CHILDREN 

and  that  it  contained  a  large  excess  of  proteins.  ^Measured  amounts 
of  bread,  cracker,  and  butter  were  immediately  added  to  her  diet. 
Examination  of  the  stools  a  few  days  later  showed  that  she  was 
digesting  the  starches  as  well  as  the  fats  and  proteins.  The  amount 
of  starch  in  the  diet  was  rapidly  increased  and  the  modified  milk 
replaced  by  whole  milk,  the  caloric  value  of  the  food  being  increased 
to  meet  her  needs.  She  began  to  gain  in  weight  at  once,  gaining 
four  pounds  in  the  first  month.  Further  study  showed  that  she  was 
able  to  digest  all  the  food  elements  normally  and  to  eat  an  ordinary, 
reasonable  diet  for  her  age.  The  mucus  quickly  disappeared  from 
her  movements  on  the  more  liberal  diet.  The  advantages  of  the 
calculation  of  the  caloric  value  of  the  food  and  of  the  examination 
of  the  stools  in  this  instance  are  self-evident. 

In  many,  or  perhaps  most,  instances  it  is  not  so  much  the  total 
caloric  value  of  the  food  that  is  at  fault  as  an  improper  balance  of  the 
different  food  constituents.  In  such  instances  there  is  usually  a 
large  excess  of  some  one  element.     The  following  cases  are  examples : 

Case  III. — A  boy,  aged  two  years,  had  been  losing  color  and  weight 
for  about  three  months.  He  was  not  as  vigorous  as  in  the  past,  but 
did  not  seem  really  sick.  He  had  not  vomited,  but  had  had  two 
movements  daily,  which  the  mother  said  seemed  normal  in  every 
way.  She  thought  that  he  had  not  been  eating  enough,  and  in  order 
to  fatten  him  had  given  him  a  rich  Jersey  milk  with  extra  cream. 
The  mother,  being  a  Southerner,  had  also  given  him  corn  bread  and 
bacon.  Analysis  of  his  diet  showed  that  he  was  getting  1200  calories 
per  day,  while  his  caloric  needs  were  approximately  only  1000 
calories  per  day.  His  apparent  loss  of  ap])etite  was  presumably  due 
to  the  excessive  richness  of  his  food.  He  was  rather  thin  and 
flabby  and  somewhat  pale.  Otherwise  the  physical  examination 
showed  nothing  abnormal.  He  was  given  a  reasonable  diet.  The 
cream,  corn  bread,  and  bacon  were  stopped  and  the  milk  changed 
from  Jersey  to  Holstein.  He  gained  a  pound  on  this  diet  in  the  next 
two  weeks,  but  did  not  improve  as  nnich  in  his  general  condition  as 
his  mother  thought  he  should.  His  case  was  therefore  gone  into 
more  carefully. 

His  diet  March  1  consisted  of  milk,  .'U  ounces;  cereal,  4  table- 
spoonfuls;  beef  juice,  2  tablespoonfuls;  bread,  three  slices,  and  a 
baked  potato.  This  gives  a  total  of  about  1 1 50  calories  and  contains, 
in  round  numbers,  40  grams  of  fat,  130  grams  of  carbohydrates,  and 
50  grams  of  proteins.  He  had  two  movements  during  the  twenty- 
four  hours.  The  second  one  was  small,  yellow,  semisolid,  of  foul 
odor  and  aikahne  reaction,  and  contained  a  small  amount  of  nuicus. 
Microsc()j)ically  it  showed  consi(lcral)le  undigested  starch  and  many 
iodophilic  bacteria.  There  was  no  undigested  neutral  fat  or  fatty 
acid,  but  a  moderate  excess  of  soap  and  a  small  amount  of  mucus. 

On  the  basis  of  these  findings  the  amount  of  starchy  food  was  cut 
down  and  meat  added  to  his  dietarv.     His  chct  [March  S  was  made 
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up  as  follows:  ^Nlilk,  33  ounces;  cereal,  2  tablespoonfuls;  bread,  two 
slices;  a  baked  potato,  and  two  small  slices  of  chicken.  This  gives 
about  1050  calories  and  contains,  in  round  numbers,  about  40  grams 
of  fat,  105  grams  of  carbohydrates,  and  50  grams  of  proteins.  His 
movement  was  brown,  soft,  of  uniform  consistency,  alkaline  in 
reaction,  and  contained  a  very  small  amount  of  mucus.  Micro- 
scopically it  showed  a  slight  excess  of  neutral  fat  and  fatty  acids, 
but  no  excess  of  soaps  or  meat  fibers.  There  was  no  undigested 
starch.  The  amount  of  milk  was  then  cut  down  and  that  of  the 
starch  slightly  increased.  From  this  time  on  the  improvement  was 
steady  and  uneventful. 

Case  IV, — ^A  boy,  aged  two  and  one-half  years,  was  brought 
because  of  a  large  abdomen  which  had  been  steadily  increasing  in 
size  for  about  six  months  subsequent  to  a  rather  severe  attack  of 
diarrhoea.  Tubercular  peritonitis  had  been  suspected.  His  appe- 
tite was  always  good,  often  enormous,  occasionally  capricious. 
There  was  no  nausea  or  vomiting  and  only  a  moderate  amount  of 
flatulence.  The  bowels  moved  two  or  three  times  daily,  the  move- 
ments being  very  large,  but  soft.  On  passage  they  were  like  strips 
of  tape,  but  on  standing  formed  a  homogeneous  mass.  He  had  lost 
considerable  weight  and  on  that  account  was  being  given  rich  milk, 
extra  cream,  and  a  great  deal  of  butter.  His  parents  were  about 
to  begin  cod  liver  oil  also.  He  was  unable  to  get  about  much  because 
of  the  large  size  of  the  abdomen.  He  did  not  complain  of  pain  and 
had  never  been  jaundiced. 

He  was  considerably  emaciated  and  moderately  pale.  His  tongue 
was  nearly  clean.  The  liver  and  spleen  were  not  palpable.  The 
abdomen  was  very  large.  The  circumference  of  the  chest  at  the 
nipples  was  49  cm.;  that  of  the  abdomen  at  the  costal  border,  59.5 
cm.;  and  that  at  the  navel,  56  cm.  There  was  no  dulness  in  the 
flanks,  no  fluid  wave,  no  muscular  spasm  and  no  tumor. 

His  movement  was  very  large,  unformed,  of  uniform  consistency, 
soft  and  spongy,  white,  with  a  slightly  yellowish  tinge.  The  odor 
was  foul,  the  reaction  alkaline.  There  was  a  small  amount  of  mucus 
intermixed.  Under  the  microscope  practically  the  whole  fleld  was 
made  up  of  soap  splinters.  There  was  rarely  a  neutral  fat  drop, 
but  no  fatty  acids  or  calcium  soap.  There  was  very  little  mucus, 
no  meat  fibers  or  undigested  starch.  Gram<lecolorizing  bacteria 
predominated.  There  was  an  occasional  large  "blue  bacillus" 
and  many  Gram-staining  bipolar  bacilli  and  cocci,  but  no  bifid 
bacilli. 

In  this  case  the  chronic  duodenal  indigestion  and  the  consequent 
weakening  of  the  power  of  assimilating  fat  had  been  entirely  over- 
looked because  of  the  general  emaciation  and  the  enlargement  of 
the  abdomen,  and  the  worst  possible  form  of  diet  prescribed.  One 
familiar  with  the  condition  would  undoubtedly  have  been  able  to 
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make  the  diagnosis  without  the  microscopic  examination  of  the  stool. 
It,  nevertheless,  furnished  important  corroborative  evidence. 

Sometimes  the  microscopic  examination  of  the  stools  will  give 
warning  of  impending  trouble  several  days  before  the  appearance 
of  any  symptoms  or  macroscopic  changes  in  the  movements.  In  fact, 
the  movements  may  appear  normal  even  when  there  is  a  considerable 
excess  of  fat  in  the  form  of  soap.     The  following  case  is  an  example: 

Case  V. — A  girl,  aged  two  years,  had  been  running  down  for  some 
time,  and  had  grown  steadily  worse  on  the  diets  prescribed  by  several 
physicians,  all  of  which  had  contained  a  large  amount  of  fat.  The 
examination  of  the  stools  had  disclosed  the  cause  of  the  trouble  and 
she  was  doing  very  well  on  a  diet  almost  free  from  fat.  After  a  time 
it  was  thought  wise  to  trv  to  work  fat  into  the  diet  again.  Two  ounces 
of  each  ten  ounces  of  skimmed  milk  was,  therefore,  replaced  by  whole 
milk  on  September  12.  The  mother  reported  September  16  that  the 
little  girl  was  doing  well  in  every  way.  The  movement,  which  macro- 
scopically  was  perfectly  normal,  showed  under  the  microscope  a 
considerable  excess  of  fat.  The  mother  found  the  child  out  of  sorts 
on  her  return  home,  irritable,  the  appetite  poor,  and  the  movements 
undigested.  It  was  several  days  after  the  whole  milk  was  stopped 
before  she  was  right  again  and  the  stools  normal. 

The  finding  of  vegetalile  and  fruit  fillers  in  excess,  both  micro- 
scopically and  macroscopically,  is  not  uncommon  and  explains  a 
good  many  cases  in  which  the  movements  are  too  frequent  and  too 
large  in  amount.  It  also  explains  a  certain  number  of  cases  of 
constipation. 

It  would  be  very  easy  to  detail  many  other  cases  illustrating  the 
same  and  similar  points,  but  it  seems  to  us  that  those  given  are 
su^cient  to  demonstrate  the  advantages  of  the  regulation  of  the 
diet  in  the  intestinal  indigestion  of  children  on  the  basis  of  the  find- 
ing-i  in  the  stools  and  the  caloric  values  of  foods  over  the  old  "hit 
or  miss"  methods. 
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AViiKNKVKU  severe  hcuionliagi'  (ncurs  in  gastric  ulcer  it  not  only 
frightens  the  patient.  l)ut  often  enough  (he  })hysician  as  w(>ll.  The 
physician,  however,  should  not  forget  that  fatal  i)leediiig  from 
gastric  ulcer  is  comparatively  rare,  as  is  seen  from  the  statistics  of 
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men  who  personally  have  followed  a  large  series  of  ulcer  cases. 
Fenwick^  states  that  death  due  to  uncontrollable  hemorrhage  has 
occurred  in  3.4  per  cent,  of  his  cases;  von  Leube^  gives  his  propor- 
tion as  1  per  cent.;  Jacoby^  also  gives  1  per  cent.;  while  Ewald* 
claims  that  with  his  large  experience  he  has  never  seen  a  fatal  issue 
caused  directly  by  profuse  hemorrhage.  A  number  of  other  authors^ 
figure  between  3  and  5  per  cent.,  so  that  we  may  put  the  average  at 
about  or  below  3  per  cent. 

We  do  well  to  keep  these  facts  in  mind,  particularly  when  con- 
fronted with  hemorrhage  of  a  severe  type.  With  moderate  hemor- 
rhages the  immediate  danger  to  life  is  not  great,  although  they  may 
become  dangerous  when  often  repeated,  thereby  gradually  under- 
mining the  vitality  of  the  patient.  The  frequent  occurrence  of 
small  or  moderate  hemorrhages  may  call  for  surgical  treatment  in 
order  to  prevent  fiu'ther  l)leedings  and  to  arrest  the  development 
of  cachexia  Avhich  often  follows  the  frequent  loss  of  blood.  1  must 
abstain,  however,  from  discussing  this  specific  indication,  since  it  is 
the  principal  object  of  this  paper  to  deal  with  the  direct  treatment 
of  active  bleeding.  I  only  wanted  to  point  out  that  repeated  hemor- 
rhage of  moderate  severity,  although  for  the  time  being  not  dangerous 
to  life,  may  prove  much  more  dangerous  for  the  final  outcome  than 
those  alarming  excessive  hemorrhages. 

With  spontaneous  and  very  profuse  l)leeding,  the  severe  anemia 
resulting  from  the  sudden  great  loss  of  blood  brings  about  changes 
in  the  system,  which  if  luidisturbed,  of  themselves  tend  to  arrest  the 
bleeding.  The  vasoconstriction  which  goes  with  the  advent  of 
sudden  anemia  and  with  syncope  allows  the  bleeding  vessel  to 
contract,  and  the  low  activity  of  the  heart,  permit  (he  formation  of 
a  thrombus.''  The  formation  of  a  thrombus  is  particularly  necessary 
in  those  cases  of  chronic  ulcer  "where  the  eroded  artery  lies  like  a 
rigid  pipe  in  the  fibrous  wall  of  the  ulcer,  and  being  unable  to  con- 
tract, can  only  become  occluded  by  the  process  of  clotting"  (Fen- 
wick,  p.  13")).  When  the  clotting  is  not  quickly  and  efficiently 
accomplished,  such  patients  may  bleed  to  death  very  rapidly.  A 
postmortem  examination  may  show  that  the  ulcer  after  penetrating 
through  the  whole  gastric  wall  had  eroded  a  larger  branch  of  the 
arteria  ])ancreatica  or  lienalis,  or  one  of  the  main  arteries  itself. 
The  finding  of  the  anatomical  conditions  demonstrates  that  j)roba- 
bly  no  medical  treatment  could  have  checked  the  i)leeding  and  on 

'  Ulcer  of  the  .'Stomach,  p.  199. 

'  Verhandhing.  dor  Gesellsch.  f.  Chirurgie,  1897. 

'  Congr.  Amer.  Phys.  and  Surg.,  Med.  Heoord,  1897.  *  Deufsche  Klinik,  v.  508. 

''  For  further  stati.stics:  s^e  Lieblein,  Deutsche  Chirurgie,  xlvi,  1(X).  and  Biunberger,  Die 
Behandlung  des  chrori.  M.-jgenge.schwiirs  Verl.,  .Julius  Springer.  19()9.  24. 

"Von  den  Velden  (.\roh.  f.  exp.  Path.  u.  Pharm..  1909,  Ixi,  37),  lately  demonstrated  that 
after  each  hemorrhage  the  influx  of  seriun  from  the  tissues  into  the  blood  carries  with  it  a 
great  deal  of  throniljokina.'se,  a  .substance  which  is  present  in  all  tissues  and  greatly  increa-ses 
the  coagulability  of  the  blood 
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the  other  hand  leaves  it  often  very  doubtful  whether  surgery  could 
have  accomplished  it. 

Owing  to  the  rapid  course  in  most  of  these  cases  we  usually  find 
the  patient  so  exsanguinated  that  the  result  of  an  operation  becomes 
very  problematical,  especially  when  we  consider  the  great  difficulties 
that  are  often  met  with  even  postmortem  in  trying  to  locate  the 
bleeding.  We  must  remember  that  excessive  bleeding  not  only 
originates  from  eroded  arteries  at  the  base  of  the  ulcer,  but  also  from 
ruptured  veins  around  the  ulcer,  or  from  minute  erosions  at  distant 
points,  so  that  even  resection  of  the  ulcer  may  fail  to  remove  the 
source  of  the  bleeding.  ^Yithout  denying  the  possibility  of  checking 
the  bleeding  by  surgical  means,  the  conditions  present  are  as  a  rule 
unfavorable  for  a  successful  operation.  We  must  therefore  console 
ourselves  to  the  fact  that  a  certain  number  of  cases  are  lost,  no 
matter  what  treatment  we  may  try.  Luckily  these  cases  are  not 
frecjuent,  as  we  learned  from  the  small  total  percentage  of  fatal 
hemorrhages  already  stated. 

In  dealing  with  excessive  hemorrhage  we  should  not  be  influenced 
too  much  by  such  experiences.  We  do  far  better  to  base  our  plan 
of  treatment  on  the  knowledge  of  what  actually  happens  when  the 
bleeding  comes  to  a  standstill.  As  we  have  argued  before,  it  is 
either  vasoconstriction  or  the  forming  of  a  thrombus  which  brings 
about  hemostasis,  both  processes  developing  with  the  eft'ect  of  anemia 
and  of  the  weakened  action  of  the  heart.  Nothing  seems  therefore 
more  out  of  place  than  the  routine  treatment  usually  met  with, 
which  directs  all  efforts  toward  overcoming  the  depressed  condition 
of  the  circulation.  Yet  from  a  large  experience  I  can  state,  that 
the  attempt  to  strengthen  the  weakened  heart  by  administering 
heart  tonics,  infusions  of  salt  solutions,  etc,  is  greatly  overdone  by 
most  physicians;  as  a  rule  it  dominates  the  whole  plan  of  treatment 
and  not  infrecjuently  is  the  only  treatment  instigated.  When  the 
desired  ett'ect  of  energetic  stimulation  has  been  reached,  the  vigorous 
action  of  the  heart  will  eventually  result  in  freeing  a  freshly  formed 
thrombus  and  thus  cause  a  renewal  of  the  bleeding.  Since  the 
continuation  of  the  bleeding  forms  the  main  danger  of  such  situa- 
tions, it  is  obvious  that  energetic  stimulation  may  increase  the 
danger  by  bringing  about  exactly  what  we  should  try  to  prevent. 
For  this  reason  it  must  be  considered  unwise  to  resort  indiscrimi- 
nately to  vigorous  stimulation. 

We  are  all  the  more  justified  in  abstaining  from  energetic  stimula- 
tion, as  general  experience  teaches  that  most  cases  with  profuse 
iiemorrhaiie,  when  not  cndintr  fatallv  on  account  of  uncontrollalile 
bleeding,  overcome  anemia  and  disturbance  of  circulation  sur- 
prisingly well.  It  may  sound  paradoxical,  yet  it  is  a  fact  that  just 
such  cases  of  chronic  ulcer,  whicii  at  one  time  or  other  luul  a  very 
profuse  hemorrhage,  give  the  best  end  results  both  in  regard  to  the 
palUative  and  the  curative  treatment  of  the  uUrr. 
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As  an  illustration  I  briefly  give  the  history  of  a  woman  who  after 
suffering  for  several  years  from  chronic  ulcer,  at  the  age  of  thirtv- 
six,  went  through  an  extremely  severe  gastric  hemorrhage.  She 
was  so  exsanguinated  and  presented  such  marked  evidence  of 
progressive  heart  failure,  that  Dr.  F.  Lange,  who  saw  the  patient 
with  me,  declared  her  moribund.  Nevertheless  during  the  spell 
of  great  weakness  the  bleeding  stopped  and  the  patient  graduallv 
recovered  from  this  apparently  hopeless  condition.  After  a  lono-  con- 
tinued dietetic  treatment,  while  increasing  l)oth  in  weight  and  strength, 
she  lost  all  symptoms  of  gastric  ulcer  and  has  since  then  (over  ten 
years  now),  remained  perfectly  well.  I  could  mention  a  number 
of  similar  instances  which  show  that  anemia  and  weakness  of  the 
heart  may  prove  helpful  in  bringing  about  cessation  of  the  hemor- 
rhage and  in  the  majority  of  cases  are  well  tolerated,  provided  the 
bleeding  stops. 

A  former  generation  of  physicians  who  were  familiar  with  the 
effects  of  venesection  realized  the  importance  of  such  observations. 
AMien  confronted  with  uncontrollable  hemorrhage,  thev  would 
perform  a  venesection,  expecting  to  have  the  bleeding  stopped  bv 
the  resulting  syncope  and  its  effect  upon  the  circulation,  ^^'hen 
the  venesection  is  performed  according  to  the  rules  given  by  :\larshall 
Hall,  with  the  patient  sitting  upright  and  a  ()uick  flow  of  the  blood 
is  secured,  it  leads  more  easily  to  syncope  and  thereby  eventuallv  to 
the  control  of  the  internal  hemorrhage.  I  saw  Kussmaul  successfullv 
carry  out  this  principle  in  a  case  of  extreme  hemoptysis,  in  which  the 
patient  within  a  short  time  lost  enormous  quantities  of  blood.  All 
accessible  methods  of  hemostasis  were  tried  in  cjuick  succession 
without  result,  when  finally  a  full  venesection  caused  syncope  and 
with  it  brought  the  bleeding  to  a  standstill.  ^Ve  find  the  same 
principle  in  another  method,  which,  less  heroic  than  venesection, 
tries  to  imitate  its  effect  by  applying  elastic  ligatures  to  the  four 
extremities.  As  a  result  a  great  (juantity  of  blood  accumulates  in 
the  limbs  and  the  internal  organs  become  anemic.  This  method 
was  also  successfully  employed  in  cases  of  severe  gastric  hemorrhage. 
I  have  discussed  this  question  somewhat  fully  because  I  have  often 
been  impressed  by  the  great  activity  of  physicians  in  making  stimu- 
lation the  most  important  part  in  the  treatment  of  excessive  hemor- 
rhage. We  should  be  very  reluctant  with  stimulation,  emploving  it 
only  in  case  of  stern  necessity  and  even  then  cautiously  and  judi- 
ciously. The  paramount  issue  of  the  situation  is  the  stoppage  of 
the  bleeding  aiul  this,  as  we  have  seen,  is  better  safeguarded  by 
avoiding  stimulation. 

As  soon  as  the  bleeding  has  come  to  a  standstill,  our  efforts  should 
be  directed  principally  toward  preventing  a  recurrence  of  the  bleeding. 
This  is  best  accomplished  by  securing  complete  mental  and  bodilv 
rest.  The  patient  should  be  kept  upon  his  back  with  an  icel)ag  on 
the  epigastrium  to  control  the  movements  of  the  stomach.     A  full 


794      KAUFMAXX:  HEMORRHAGE  FROM  GASTRIC  ULCER 

dose  of  morphine  helps  here  more  than  anything  else  and  at  the 
same  time  makes  it  easier  for  the  patient  to  stand  the  fasting  of  the 
following  days.  It  is  essential  to  give  the  stomach  absolute  rest  by 
abstaining  from  all  nourishment.  I  find  it  better  even  to  omit 
rectal  feeding  during  the  first  few  days,  because  nourishing  enemas 
often  provoke  peristalsis  of  the  stomach  and  are  known  to  stimulate 
gastric  secretion  (Umber). ^  We  must  be  aware  that  with  any 
functional  activity  of  the  stomach  a  thrombus  might  easily  be  dis- 
lodged or  dissolved.  The  danger  arising  from  such  an  accident  is 
certainly  greater  than  the  danger  of  starvation,  providing  the  fasting 
is  not  injudiciously  continued  for  too  long  a  period.  During  the 
last  few  years  the  Lenhartz  treatment  has  induced  physicians  to 
discontinue  the  traditional  starvation  period  and  to  feed  their 
patients  immediately  after  the  hemorrhage. 

The  lively  discussion  which  followed  Lenhartz's  recommendation 
has  certainly  demonstrated  the  fallacy  of  continuing  the  starvation 
period  not  only  for  days  but  for  weeks,  as  has  been  done.  On  the 
other  hand  it  made  clear  that  the  views  upon  which  I^enhartz  bases 
his  advice  are  erroneous  in  some  respects.  We  are  here  only  con- 
cerned about  the  effect  of  early  feeding  on  a  bleeding  ulcer.  Reports 
are  becoming  more  numerous  that  early  feeding,  according  to  Len- 
hartz, caused  recurrence  of  the  hemorrhage,  thus  violating  the  most 
important  indication,  that  of  preventing  a  continuation  of  the  bleed- 
ing. It  is  possible  that  further  ol)servations  will  teach  us  to  single 
out  certain  conditions,  in  which  early  feeding  may  be  permissible. 
For  a  general  rule,  however,  it  is  safer  to  adhere  to  the  old  principle 
of  having  the  patient  fast  a  few  days  after  the  hemorrhage.  How 
many  days  and,  further,  how  carefully  to  feed  afterward,  should  be 
decided  in  each  individual  case. 

A\Tien  the  hemorhage  does  not  stop,  the  (|uestion  arises,  "What 
can  we  do  to  check  the  bleeding?"  Of  the  many  remedies  employed 
for  this  purpose,  I  can  only  discuss  shortly  some  of  the  more  impor- 
tant ones.  Formerly  styptics  were  used  a  great  deal — acetate  of  lead, 
perchloride  of  iron,  oil  of  turpentine,  etc.  As  hemostatics  they  are 
very  unreliable,  while  on  the  other  hand  they  are  apt  to  increase  the 
ever  present  and  annoying  nausea  and  often  excite  vomiting.  The 
same  can  be  said  for  the  internal  use  of  more  modern  preparations 
like  ergot.  Neither  have  I  ever  seen  any  benefit  from  ergot  pre- 
parations given  hypodermatically.  Calcium  chloride  in  full  doses 
mav  prove  of  value  in  cases  in  which  the  bleeding  is  contiiuious  but 
sh'ght  in  amount,  but  it  is  slow  in  its  action  and  will  iiardly  exert 
any  influence  in  profuse  bleeding.  A(h-enaHn  has  the  great  dis- 
advantage that  the  va.soconstriction  produced  by  this  drug  is  followed 
by  a  period  of  vasodilatation,  which  may  eventually  cause  a  renewal 
of  the  hemorrhage.     As  for  the   results  derived   from  gelatin  pre- 

1  Berl.  klin.  Woch..  1905,  No.  3. 
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parations  given  per  os  or  per  clysina,  the  reports  are  as  yet  very 
doubtful,  and  when  given  subcutaneously  it  may  cause  tetanus, 
unless  the  preparation  is  absolutely  reliable.  As  several  davs  are 
required  to  obtain  a  freshly  sterilized  preparation,  it  is  likelv  to 
arrive  too  late, 

Very  promising  seems  the  employment  of  serum,  which  has 
recently  been  introduced  for  the  treatment  of  hemophilia.  So  far 
I  only  once  had  occasion  to  observe  the  administration  of  diphtheria 
serum  in  a  case  of  fatal  gastric  bleeding,  from  a  ruptured  varicose 
vein.  The  case  was  so  peculiar  that  it  allows  no  opinion  as  to  the 
effect  of  the  serum.  The  same  patient  also  received  escalin  (alumin- 
ium-glycerin paste),  which  is  highly  praised  by  Kiemperer;**  others 
coun.sel  against  its  use  on  account  of  the  bad  results  which  they 
observed. 

The  most  reliable  of  the  internal  remedies  is  bismuth,  which  is 
largely  used  in  the  treatment  of  gastric  ulcer  since  Kussmaul  and 
Fleiner's  reconnnendation.  The  crystalline  bisnmth  subnitrate  is 
preferable  because,  as  Matthes'*  has  shown,  this  salt  sticks  to  the 
surface  of  the  ulcer,  accumulates  there  and  thus  makes  a  protective 
coating  for  the  ulcer. 

Xaunyn'"  reports  a  case,  in  which  lavage  of  the  stomach  followed 
by  the  administration  of  bismuth  stopped  a  profuse  gastric  hemor- 
rhage. The  patient  who  at  the  same  time  suffered  from  excessive 
diarrh(Tea,  died  fnmi  exhaustion  and  severe  anemia.  She  had 
received  20  grams  of  bismuth  subnitrate  thirty-six  hours  before 
death  and  twenty-four  hours  later  an  additional  5  grams.  Autopsy 
showed  that  the  ulcer  was  filled  by  a  clump  of  bismuth  about  20 
grams  in  weight,  while  the  remainder  of  the  stomach  contained  but 
a  very  small  quantity.  Xaunyn's  experience  demonstrates  that  we 
may  expect  a  more  efficient  action  of  bismuth  when  the  stomach  is 
previously  emptied  by  lavage. 

This  leads  me  to  the  discussion  of  the  method,  which  I  consider 
of  greatest  importance  in  the  control  of  gastric  hemorrhage,  namely 
gastric  lavage.  Since  I  first  saw  lavage  performed  in  cases  of  bleed- 
ing ulcer  at  Kussmaul's  clinic  more  than  twenty-five  years  ago,  I 
have  employed  this  treatment  in  a  series  of  cases  of  profuse  hemor- 
rhage, in  almost  every  case  with  favorable  result.  I  have  no  hesita- 
tion therefore  in  recommending  gastric  lavage  as  the  most  expedient 
means  in  the  treatment  of  severe  hemorrhage,  provided  it  is  carefully 
applied. 

As  I  am  well  acquainted  with  the  aversion  which  most  physicians 
harbor  against  this  procedure,  I  shall  discu.ss  the  pros  and  cons  in 
detail.  The  most  frecpient  objection  raised  against  lavage  is  that 
it  may  cause  perforation.     Perforation,  however,  only  takes  place 

'  Therapie  der  Gegenwart,  1907;  Jacobson.  Therapie  rler  Gegenwart,  1909. 
'  Centralbl.  f.  innere  Med..  1894. 
'"Deutsch.  med.  Woch..  1S98;  ^>reinsbeilage,  No.  ."i. 
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after  the  ulcer  has  penetrated  the  different  layers  of  the  stomach  and 
has  led  to  necrosis  of  the  serosa.  This  is  evident  when  we  examine 
the  anatomical  features  of  the  opening.  As  a  rule  the  opening  is 
small  and  circular,  showing  the  defect  produced  by  necrosis.  I  have 
found  this  condition  in  a  case  that  I  reported,"  in  which  perforation 
set  in  one  hour  after  the  stomach  was  washed  in  order  to  prepare  the 
patient  for  the  previously  planned  gastroenterostomy.  The  same 
condition  was  found  in  similar  cases.  To  my  knowledge  nobody 
has  ever  reported  that  the  perforation  opening  was  a  lacerated  tear 
through  non-necrotic  tissue,  a  finding  which  would  prove  that  the 
perforation  was  a  direct  result  of  lavage.  This,  too,  could  only  occur 
by  forcibly  overdistending  the  stomach  by  great  quantities  of  water, 
a  possibility  which  we  may  well  ignore,  if  ordinary  precautions  are 
observed.  With  a  carefully  performed  lavage  the  danger  of  causing 
perforation  by  overdistention,  is  out  of  the  question.  On  the  con- 
trary, lavage  exerts  its  greatest  benefit  by  doing  away  with  the  real 
cause  of  overdistention,  by  removing  the  large  quantities  of  accumu- 
lated blood,  acid  secretions,  food  remnants,  and  gas,  which  are 
usually  present  in  such  cases,  often  producing  an  enormous  disten- 
tion of  the  stomach.  We  can  therefore  dismiss  the  objection  that 
gastric  lavage  may  cause  perforation.  If  it  should  happen  inciden- 
tally, that  lavage  is  undertaken  just  before  the  threatening  perfora- 
tion actually  occurs,  the  cleaning  of  the  stomach  will  prove  very 
beneficial  in  preventing  the  escape  of  stomach  contents  through 
the  perforation,  thereby  greatly  improving  the  prognosis.  In  my 
cise  cited  before,  the  good  result  obtained  by  resecting  the  per- 
forated ulcer  must  to  a  great  extent  be  credited  to  this  fact.  It  is 
well  known  that  the  prognosis  is  far  better  when  perforation  takes 
place  at  a  time  when  the  stomach  is  empty. 

A  further  oV)jection  to  lavage  is  that  it  disturbs  the  complete  rest 
of  the  stomach,  which  as  we  have  seen  before,  is  essential  in  order 
firmly  to  secure  the  freshly  formed  thrombus.  This  is  perfectly 
correct,  when  the  hemorrhage  has  ceased  and  we  may  assume  that 
an  efficient  thrombus  has  been  established.  However,  conditions 
are  altogether  different  when  the  bleeding  contiiuies,  because  then 
either  no  thrombus  has  developed,  or  if  formed,  does  not  completely 
fill  the  opening  of  the  vessel.  We  know  from  general  surgical  experi- 
ence that  such  a  partially  occluding  thrombus  is  often  the  cause  of 
contimied  bleeding.  The  removal  of  such  inefficient  thrombi  is 
not  only  not  dangerous,  but  on  the  contrary  it  is  a  necessity  in  order 
to  give  the  l)Ieeding  vessel  a  chance  to  contract  or  to  form  a  more 
efficient  thrombus.  From  what  I  have  seen  this  explanation  holds 
also  true  for  gastric  hemorrhage,  because  T  observed  in  several 
instances,  that  the  bleeding  ceased  suddenly  during  the  act  of  lavage. 
This  shows  how  mijustified  is  the  traditional  rul(>  handed  down  in 
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all  text-books,  that  lavage  is  absolutely  forbidden  in  gastric  hemor- 
rhage. It  should  certainly  not  be  condemned  in  such  general  fashion, 
because  lavage  may  prove  the  best  procedure  to  stoj)  the  bleeding. 

Finally  comes  the  objection  that  the  introduction  of  the  tube  is 
difficult  and  exciting  for  the  patient.  AMien  lavage  is  given  by  a 
physician  experienced  in  this  method  he  will  overcome  the  difficulties 
in  inserting  the  tube,  particularly  when  he  wins  the  patient's  confi- 
dence by  his  assurance.  As  a  rule  I  was  able  to  insert  the  tube, 
even  with  the  patient  lying  on  his  back  without  causing  excitement 
or  great  exertion.  It  is  advisable  to  insert  the  tube  just  far  enough  to 
secure  siphonage  and  to  limit  the  quantity  of  water  used  each  time 
to  about  300  c.c. 

As  for  the  advantages  of  lavage,  I  have  already  mentioned  the 
release  of  partially  occluding  thrombi.  A  further  very  striking 
advantage  is  the  benefit  of  lavage  when  the  stomach  is  distended  bv 
large  quantities  of  contents.  These  stagnating  masses  are  usuallv 
very  sour  and  fermenting,  and  their  presence  not  only  causes  nausea 
and  pain,  but  acts  very  harmfully  by  constantly  irritating  the  mucous 
membrane  to  intense  hypersecretion,  thereby  further  increasing 
the  amount  of  gastric  contents.  Again,  the  fermentation  always 
connected  with  such  conditions  invariably  leads  to  pronounced  and 
sometimes  to  enormous  gas  distention  of  the  stomach,  so  that  when 
the  tube  is  introduced  the  contents  shoot  out  under  high  pressure, 
even,  as  I  have  experienced,  with  an  ex])losive  sound.  It  seems 
hardly  necessary  to  explain  how  detrimental  such  a  distention  is  in 
every  respect.  Xo  doubt  it  is  frequently  the  direct  cause  of  the 
continuation  of  the  bleeding.  The  removal  of  the  fermenting 
masses  not  only  relieves  annoying  symptoms  of  gastric  irritation,  but 
eventually  brings  about  a  direct  cessation  of  the  bleeding  by  allowing 
the  emptied  stomach  to  contrac-t  and  this  aids  in  the  occlusion  of  the 
eroded  vessel. 

The  evacuation  of  the  stomach  and  the  contraction  which  follows 
it  are  of  the  greatest  importance  for  the  improvement  of  circulatory 
disturbances.  I  saw  cases  of  gastric  hemorrhage  in  which  the  pro- 
nounced symptoms  of  insufficiency  of  the  heart  were  only  in  part 
due  to  anemia,  but  to  a  much  greater  extent  they  were  caused  by  the 
pressure  of  the  gas  distended  stomach  against  the  diaphragm  and 
heart.  In  these  cases  circulation  was  at  once  improved  when  the 
stomach  was  emptied,  while  the  anemia  remained  unchanged.  I  had 
a  very  instructive  case  of  this  type  twelve  years  ago:  The  j)atient  was 
a  woman,  aged  thirty  years.  After  excessive  gastric  bleeding  the 
pulse  rose  to  160,  became  fluttering,  and  the  heart  action  was  so 
weak  and  irregular,  that  several  physicians  connected  with  the  case 
considered  her  at  the  point  of  death.  The  stomach  was  full  and  so 
distended  that  it  almost  reached  the  level  of  the  axilla.  After  the 
stomach  was  emptied,  the  pulse  rate  immediately  came  down  to 
116,  the  heart  action  became  stronger,  and  the  patient  recovered. 
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The  understanding  of  .such  conditions  has  been  greatly  advanced 
by  the  recent  study  of  acute  gastric  diUitation.  The  knowledge  of 
this  clinical  picture  is  not  quite  as  new  as  some  writers  would  make 
us  believe.  At  any  rate  acute  gastric  dilatation  is  frequently  asso- 
ciated with  gastric  hemorrhage.  It  is  generally  admitted  that  the 
most  rational  and  the  most  eflfective  treatment  of  acute  gastric  dilata- 
tion is  prompt  evacuation  by  lavage.  This  holds  true  for  cases  of 
acute  dilatation  in  connection  with  hemorrhage.  Let  us  hope  that 
this  discussion  will  encourage  physicians  to  resort  more  frecjuently 
to  lavage  in  gastric  hemorrhage  than  heretofore. 

Of  the  cases  of  severe  gastric  hemorrhage  which  I  successfully 
treated  by  lavage,  I  wish  to  report  as  an  illustration  one  which  is 
particularly  interesting.  The  patient,  aged  thirty-nine  years,  had 
suflfered  for  sixteen  years  from  the  cardialgic  form  of  chronic  ulcer 
without  hemorrhages.  In  June,  1906,  an  ab.scess  in  the  pyloric 
region  was  opened;  the  gall-])ladder  was  found  normal  and  it  is 
probable  that  the  al>scess  had  formed  after  a  perforation  of  the  ulcer. 
Soon  after  the  operation  severe  gastric  symptoms  recurred  with 
evidence  of  pyloric  stenosis.  Since  these  symptoms  persisted  in 
spite  of  prolonged  medical  treatment  we  advised  operation.  In 
June,  1907,  Dr.  Willy  Meyer  performed  a  posterior  retrocolic  gastro- 
enterostomy by  means  of  sutures;  at  the  pylorus  a  hard  mass  was 
found  producing  partial  obstruction.  Eight  hours  after  the  opera- 
tion hematemesis  set  in,  which  in  the  following  twenty-four  hours 
recurred  five  times,  causing  such  a  very  great  loss  of  blood  that  the 
condition  of  the  patient  became  very  alarming.  AVe  decided  to 
evacuate  and  wash  the  stomach.  At  first  we  obtained  large  quanti- 
ties of  dark  bloody  material;  then  the  washings  became  bright  red 
showing  that  the  bleeding  was  still  active,  when  suddenly  the  water 
returned  clear.  Before  withdrawing  the  tube  a  large  dose  of  bis- 
muth subnitrate  was  poured  into  the  stomach.  The  bleeding 
ceased  and  an  uiiinterru])ted  convalescence  was  followed  by  a  perfect 
cure. 

In  this  case  gastric  lavage  stopped  an  attack  of  severe  l)leeding, 
which  followed  a  gastroenterostomy,  an  interesting  fact,  when  we 
consider  that  surgeons  advise  this  operation  to  check  excessive 
hemorrhage.  Xor  is  this  experience  anything  unusual.  A  number 
of  surgeons  in  this  country  and  abroad  have  reported  the  occurrence 
of  severe  hemorrhage  following  a  gastroenterostomy.  1  mention 
Mayer,'^  Busch'^  (reporting  from  Korte's  clinic),  Clairmont'^ 
(from  von  Eisel.sberg's  clinic),  and  others.  Kocher,'^  in  discussing 
his  own  similar  expericnc<\s,  confirms  Clairmont's  view,  that  the 
possibility  of  causing  a  licmorrliagc  forms  one  of  the  main  dangers 
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of  gastroenterostomy,  because  in  certain  cases  this  operation  not 
only  fails  to  stop  bleeding,  but  on  the  contrary  it  may  be  the  direct 
cause  of  its  occurrence.  Kocher  therefore  advises  more  radical 
operations  like  excision  of  the  ulcer,  etc.,  whenever  possible. 

It  is  not  my  intention  to  enter  here  into  a  discussion  of  the  difficult 
and  as  yet  unsettleil  (luestion  of  surgical  treatment  for  gastric  ulcer. 
I  only  wish  to  emphasize  that  in  contemplating  operative  measures 
we  should  distinguish  more  clearly  between  operations  performed 
for  the  purpose  of  perfecting  a  final  and  complete  cure  of  the  ulcer 
and  those  operations  which  are  undertaken  for  the  immediate  control 
of  hemorrhages.  I  have  already  discussed  the  advisability  of  radi- 
cal operations  in  cases  in  which  the  ulcer,  not  yielding  to  medical 
treatment,  causes  frequent  hemorrhages,  and  thereby  greatly  under- 
mines the  vitality  of  the  patient.  In  such  cases,  however,  it  is 
decidedly  better  not  to  operate  at  the  time  of  acute  bleeding.  Here 
the  purpose  of  the  operation  is  not  to  check  a  given  hemorrhage,  but 
to  prevent  the  occurrence  of  bleedings.  The  radical  operation 
necessary  to  accomplish  this,  certainly  promises  better  results  when 
performed  after  the  patient  has  recovered  from  a  hemorrhage.  On 
the  other  hand,  when  an  operation  is  undertaken  for  the  very  pur- 
pose of  checking  the  hemorrhage,  it  has  to  be  done  while  the  bleeding 
is  active.  This  surgical  indication  naturally  arises  only  with  very 
profuse  hemorrhages.  Unfortunately  just  in  these  cases  in  which  we 
should  expect  most  success  from  an  operation,  the  conditions  as  a 
rule  are  such,  that  the  operation  forms  a  greater  danger  than  the 
hemorrhage  itself.  In  the  first  part  of  this  paper  I  pointed  out  the 
fact,  that  with  the  rapidly  developed  exhaustion  of  these  patients  a 
prolonged  operation  must  l)ecome  a  hazardous  ex])eriment.  If  we 
want  to  l)e  reasonal)ly  certain  of  accomplishing  anything  at  all,  we 
must  undertake  radical,  that  is,  prolonged  operations.  The  quickly 
performed  gastro-enterostomy  does  not  an.swer;  it  is,  as  we  have  seen 
before,  entirely  unreliable.  As  Deaver  states,  gastro-enterostomy 
in  acutely  l)leeding  ulcers  is  worse  than  useless.  Prolonged  opera- 
tions, however,  are  decidedly  more  dangerous,  the  percentage  of 
mortality  after  radical  operations  being  considerably  higher  than  after 
gastro-enterostomy,  particularly  when  the  operation  is  undertaken 
under  the  iuifavoral)le  conditions  resulting  from  excessive  hemor- 
rhage. ^Vhen  we  fiu'ther  consider  that  even  a  radical  o{)eration  does 
not  always  succeed  in  checking  the  l)leeding,  we  cannot  conceive 
that  this  uncertain  and  risky  procedure  lessens  the  danger  of  the 
situation.  ( )n  the  contrary,  in  profuse  hemorrhage,  the  patient  stands 
a  better  chance  of  recovery,  if  treated  in  the  conservative  manner 
described  in  this  paper.  It  is  not  proiiable  that  radical  operations 
undertaken  at  the  time  of  the  bleeding,  will  reduce  the  3  per  cent, 
mortality  usually  obsen'ed  in  excessive  gastric  hemorrhage.  We 
should  try,  however,  to  reduce  the  mortality  by  improving  the 
methods  of  medical  treatment.     In  this  connection  I  wish  to  plead 
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once  more  for  the  more  frequent  employment  of  gastric  lavage  as  a 
direct  means  of  checking  the  bleeding.  It  is  certainly  not  super- 
fluous to  emphasize  the  advisability  of  gastric  lavage,  when  we 
realize  that  nowadays  physicians  can  be  convinced  more  easily  in 
favor  of  laparotomy  than  for  the  use  of  the  stomach  tube.  At  all 
events  lavage  should  be  tried  before  an  operation  is  decided  upon. 
While  it  can  do  no  harm,  lavage  will  frequently  check  the  bleeding 
and  postpone  an  operation,  which  may  prove  necessary  for  other 
reasons.  I  have  no  doubt  that  the  good  results  derived  from  lavage 
will  do  away  witli  the  deeply  rooted  prejudice  against  using  the  tube 
in  bleeding  ulcer. 


NORMAL  HUMAN  BLOOD  SERUM  AS  A  CURATIVE  AGENT  IN 
HEMOPHILIA  NEONATORUM.' 

A    PRELIMINARY    REPORT,    WITH   SUGGESTIONS    FOR   ITS    USE   IN 
OTHER    CONDITIONS. 

By  John  Edgar  Welch,  M.D., 

PATHOLOGIST    TO    THE    NEW    YORK    LYINO-IX    HOSPITAL,    NEW    YORK. 

(From  the  Laboratory  of  the  New  York  Lying-in  Hospital.) 

In  a  studv  of  a  series  of  cases  in  which  animal  serum  was  adminis- 
tered to  human  l)eings  it  has  been  noted  that  certain  symptoms 
appear  regularly  and  in  sequence.  The  first  of  these  and  the  most 
frequent  is  fever,  which  is  usually  high  and  may  vary  from  one  to 
three  degrees  Centigrade.  The  fever  is  irregular  and  fluctuates 
in  accordance  with  the  amount  of  serum  used,  and  remains  until 
aU  other  symptoms  disappear.  Shortly  after  the  beginning  of  the 
fever  certain  rashes  appear  on  the  skin,  the  most  troublesome  of 
which  is  urticaria,  which  may  begin  at  the  site  of  injection  and  spread 
over  the  trunk  and  linil)s.  There  may  be  considerable  cvdema  in 
the  neighl)orhood  of  the  wheals,  and  often  the  itching  is  very  intense 
and  agonizing.  Erythema  usually  follows  the  urticarial  rash  within 
two  or  three  weeks.  Scarlatiniform  rashes  also  occasionally  appear. 
Sometimes  a  mor])iliform  rash  a])j)ears,  and  when  it  aflVcts  the  face, 
accompanied  by  swelling  and  lacrymation,  with  congestion  of  tiie 
conjunctiva,  is  very  suggestive  of  measles.  The  lymj)ii  nodes  on 
the  side  of  the  body  to  which  the  serum  has  been  administered  first 
become  enlarged  and  later  others  over  the  body.  The  enlargement 
is  accomj)anied  by  tenderness.  In  some  instances  tiie  joints  liecome 
very  painful  and  slightly  reddened,  and  occasionally  slight  swelling 
occurs.     (Jencral  o'dema   ol'  the  body   may  occur  and   tlu>  weigiit 
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increase,  though  there  is  diminished  ingestion  of  food.  The  oedema 
may  be  accompanied  by  albuminuria  and  casts  and  blood  in  the 
urine.  Some  rare  manifestations  reported  are:  Hemorrhage  into 
the  bowel,  urethral  hemorrhage,  oedema  of  the  glottis,  and  diffuse 
bronchitis. 

We  not  infrequently  hear  of  sudden  death  following  soon  after 
the  administration  of  a  single  dose  of  antitoxin.  Rosenau  and 
Anderson,  in  1906,  collected  19  cases  from  the  literature  and  made 
the  statement  that  they  knew  of  several  more  that  had  not  been 
reported.  We  all  know  of  instances  of  sudden  death  following 
antitoxin  injections  which  have  not  been  reported  in  medical 
literature,  but  if  all  of  these,  reported  and  unreported,  were  taken 
together,  they  probably  would  not  detract  from  the  splendid  record 
of  antitoxin  more  than  the  minutest  fraction  of  a  per  cent.  These 
results  by  no  means  suggest  to  us  the  abandonment  of  antitoxin, 
but  rather  that  we  should  seek  some  method  of  separating  more 
completely  the  antitoxin  from  the  serum,  which  is  the  real  source  of 
danger. 

Von  Pirquet  and  Schick  were  the  first  to  consider  the  aforemention- 
ed symptoms,  which  they  found  in  20  per  cent,  of  the  cases  receiving 
antitoxin,  and  which  they  studied  together  as  a  distinct  disease  with 
its  definite  incubation  period  of  eight  to  twelve  days;  they  called  it 
the  serum  sickness. 

The  frequency  of  the  serum  sickness  depends  on  the  amount  of 
serum  used  (Park  and  Bolduan).  AVhen  10  to  30  c.c.  of  serum  was 
used,  22  per  cent,  of  the  cases  developed  serum  sickness.  Since  using 
concentrated  antitoxin  with  injections  of  5  to  15  c.c.  of  serum,  the 
number  of  cases  developing  symptoms  has  been  reduced  to  6.5  per 
cent.  Large  injections  (100  to  200  c.c.)  of  Moser's  scarlet-fever 
serum  produce  serum  sickness  in  Soper  cent,  of  the  cases. 

Von  Pirquet  and  Schick  first  demonstrated  that  a  second  injection 
of  serum  produced  more  rapid  and  acute  symptoms  than  a  single 
injection.  The  first  dose  has  a  sensitizing  effect;  the  condition 
produced  is  the  opposite  of  prophylaxis  and  is  identical  with  the 
hypersensibility  produced  by  Richet  in  his  experiments  with  conges- 
tin  and  called  by  him  anaphylaxis. 

Rosenau  and  Anderson,  in  their  experimental  work  on  anaphy- 
laxis, have  found  that  in  some  cases  one-millionth  of  a  cubic  centi- 
meter intraperitoneally  will  sensitize  a  guinea-pig,  and  that  a  subse- 
quent dose  ten  days  later  of  0.1  c.c.  of  the  same  serum  will  kill  the 
pig.  These  were  exceptionally  small  do.ses,  but  they  found  the  same 
result  cjuite  regularly  when  larger  amounts  of  a  serum  were  used. 
Their  earlier  experiments  were  made  with  diphtheria  antitoxin, 
but  later,  by  using  normal  horse  serum,  they  demonstrated  that 
"the  toxic  action  ...  is  caused  by  a  principle  in  normal  horse 
serum  and  is  entirely  independent  of  the  antitoxic  properties  of  the 
serum." 
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After  establishing  that  the  poisonous  principle  is  inherent  in  this 
particular  normal  serum,  they  extended  their  investigations  to  deter- 
mine whether  it  also  resided  in  the  normal  sera  of  other  animals. 
For  this  purpose  guinea-pigs  were  used,  and  were  injected  intra- 
peritoneally  with  the  serum  of  dogs,  hogs,  cattle,  sheep,  cats,  and  rats. 
Second  injections  with  the  same  serum  have  produced  either  severe 
symptoms  or  caused  death,  producing  in  these  cases  anaphylaxis 
just  as  does  the  horse  serum.  It  has  been  shown  that  large  doses 
of  normal  horse  serum,  as  well  as  small  ones,  will  produce  anaphylaxis 
in  the  guinea-pigs.  By  this  work  the  principle  that  the  serum  of 
one  species  of  animal  is  poisonous  and  often  fatal  to  a  different 
species  has  been  well  established.  A  point  of  interest  and  much 
importance  lies  in  the  determination  of  the  effect  of  repeated  doses 
of  alien  serum  on  the  nutrition  of  animals  to  which  such  serum  is 
not  fatal.  Repeated  injections  of  horse  serum  practised  by  Salter 
in  young  guinea-pigs  cau.sed  retarded  growth.  Dr.  Park's  experi- 
ence with  repeated  injections  into  young  guinea-pigs  of  normal 
horse  serum,  after  killing  the  complement  by  heating,  is  that  they 
"tend  to  become  cachectic  and  die." 

Since  Harvey's  discovery  of  the  circulation  of  the  blood  the  medical 
profession  at  times  has  had  great  hopes  of  finding  in  the  transfer 
of  blood  from  some  healthy  source  to  individuals  suffering  disease 
a  means  of  curing  many  otherwise  refractory  or  incurable  maladies. 
About  the  middle  of  the  seventeenth  century  lamb's  blood  was 
transfused  into  the  human  subject,  but  it  was  soon  learned  that  the 
operation  was  unsafe,  inasmuch  as  death  frequently  followed,  in  con- 
sequence of  which  the  practice  was  discontimied.  Many  years  later 
direct  transfusion  was  attempted  from  one  individual  into  the  vein 
of  another  by  means  of  a  cannula.  Because  of  coagulation,  throm- 
bosis, etc.,  the  method  was  abandoned.  Attempts  have  also  been 
made  to  use  intravenously  defibrinated  blood,  but  the  method  is  so 
beset  with  dangers  it  is  no  longer  considered  safe. 

Crile  has  given  us  our  most  recent  method  of  transfusion,  and  from 
a  surgical  standpoint  it  must  be  considered  an  ideal  one.  A  record 
of  the  lives  that  have  been  saved  by  this  procedure  is  glowing  trib- 
ute enough  to  its  merits  without  entering  into  any  words  of  praise. 
However,  even  here  we  meet  witii  recitals  of  sad  exj)eriences.  It  is 
well  known  to  those  familiar  with  its  uses  that  sudden  death  some- 
times follows  the  transfer  of  blood  in  this  way.  In  these  cases  air 
embolism  can  be  excluded  as  a  factor,  and  we  are  left  with  theories 
to  account  for  the  fatalities.  Of  these,  wc  have  red  cell  eml)()lism, 
hemolysis,  and  thrombosis.  J.  (I.  IIoj)kins  has  demonsirati'd  intra- 
vascular phagocytosis  of  red  blood  cells.  The  spreads,  made  from 
the  blood  atid  bojie  marrow  of  a  j)atient  who  had  been  transfused 
and  died  from  the  effects,  showed  polynuclear  leukocytes,  which 
had  engulfed  within  their  pr(ttoj)lasm  from  otie  to  five  or  six  red 
blood   cells,      'riiis  phenomenon  suggests  the  .speculation  whether, 
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in  the  transfer  of  whole  l)l()o<l  from  one  inchvidual  to  another,  the 
celluhir  elements  are  not  just  so  much  foreign  material  which  the 
recipient  must  destroy  and  dispose  of,  and  also  whether  the  main 
virtue  in  transfusion  does  not  lie  in  the  serum  alone. 

Under  the  name  of  hemophilia  neonatorum  I  report  herewith  a 
series  of  cases,  which  includes  a  numberof  bleeding  babies,  the  etioloijy 
of  the  hemorrhages  in  which,  as  is  usually  the  case,  is  unknown.  In 
none  of  the  cases  was  the  hemorrhage  due  to  traumatism.  Bleeding 
appears  as  a  rule,  during  the  first  week  of  life,  and  in  this  series  most 
frequently  on   the  second,  third,  and   fourth   days.     The  primary 


Fig.   1. — Subcapsular  hemorrliage  of  tlie  liver  in  lieiuophilia  neonatorum. 

bleeding  may  be  from  anywhere  in  the  skin  or  mucous  memlirane 
surfaces.  However,  I  have  found  postmortem  that  the  ]>rincij:al 
hemorrhage  may  be  either  in  the  brain  with  extensive  laceration, 
or  in  the  liver  (Fig.  1),  in  which  case  the  capsule  may  be  almost 
entirely  dissected  from  the  surface  of  the  organ;  and  in  addition 
to  these,  hemorrhagic  spots  in  other  internal  organs  and  effusions 
of  blood  in  the  various  serous  cavities  may  be  found.  In  some 
instances  I  have  found  the  spinal  canal  filled  with  fluid  blood. 
The  first  bleeding  may  be  a  slight  oozing  from  the  cord  at  its 
point  of  junction  with  the  skin  surface  and  not  from  the  end  of 
the  cord  due  to  faulty  tying.  This  cord  hemorrhage  may  persist 
in  spite  of  all  local  remedies,  and  in  the  course  of  two  or  three 
days  a  considerable  quantity  of  blood  may  be  lost  l)y  this  appa- 
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rently  insignificant  bleeding.  Other  bleeding  may  come  from  the 
gastro-intestinal  tract,  evidence  of  which  is  seen  in  the  vomiting  of 
blood  or  bleeding  from  the  rectum.  The  lips  and  gums  also  fre- 
quently bleed.  Often  the  severest  hemorrhage  appears  in  the  skin, 
and  as  a  result  large  hematomas  may  form  which  have  no  relation 
whatever  to  traumatism. 

Among  the  list  of  drugs  advocated  as  therapeutic  remedies  for 
this  condition  the  most  favorite  are  probably  calcium  salts,  solutions 
of  gelatin,  and  adrenalin.  Numerous  drugs  have  been  employed, 
but  the  very  length  of  the  list  attests  their  uselessness.  In  eighteen 
recorded  cases  of  hemophilia  at  the  Lying-in  Hospital,  New  York, 
in  which  these  remedies  were  used  there  were  seventeen  deaths, 
which  demonstrates  the  high  mortality  in  this  disease  and  the 
futility  of  all  previous  therapeutic  measures. 

Having  in  mind  the  almost  uniform  failure  of  drugs  in  this  condi- 
tion and  the  possibility  of  producing  serum  sickness  by  using  the 
serum  of  a  different  species,  I  decided  to  attempt  the  use  of  normal 
human  serum.  In  January,  1909, 1  made  my  first  injections  of  normal 
human  serum  into  a  bleeding  baby. 

Case  I. — ^The  subject  was  three  or  four  days  old  when  it  began 
bleeding.  AVithin  twenty-four  hours  the  body  was  black  and  blue 
from  subcutaneous  hemorrhages;  there  was  a  large  hematoma 
occupying  one-third  of  the  scalp  on  one  side  of  the  head,  and 
bleeding  from  the  mouth  and  bowel.  The  child  was  so  weak  it 
could  not  cry  out  when  disturbed,  though  it  would  make  a  feeble 
effort.  The  case  was  thought  hopeless  by  the  attending  sur- 
geon, who  requested  his  house  surgeon  to  ask  permission  of 
the  parents  for  a  postmortem  examination.  It  was  at  this  time  I 
made  the  first  injection  of  normal  human  blood  serum;  10  c.c.  was 
used  and  administered  subcutaneously  three  times  during  the  first 
day  and  once  each  on  the  following  two  days.  Within  a  few  hours 
a  decided  improvement  was  noted  in  the  condition  of  the  baby,  in 
that  the  hemorrhages  ceased,  the  old  ones  l)egan  to  fade,  and  strength 
returned  to  the  child  in  a  very  noticeable  way.  Within  three  days 
the  hematoma  of  the  scalp  was  entirely  absorbed,  and  it  was  quite 
evident  that  the  child  was  out  of  danger.  This  proved  to  be  true, 
as  the  child  left  the  hospital  in  due  time  with  its  mother  without  any 
sign  of  having  been  a  lileeding  baby. 

Encouraged  i)y  this  result,  the  attending  physicians  of  the  New 
York  Lying-in  Hospital  have  ])laced  at  my  disposal  for  treatment 
with  normal  human  serum  all  the  bleeding  babies  that  have  appeared 
in  their  wards.  Altogether  I  have  used  it  in  twelve  cases,  all  of 
which  have  bceii  cured  of  (heir  bleeding  sickness. 

I  report  herewith  eight  additional  cases,  showing  the  variations 
in  the  temperature  and  weight  charts. 

Cask  II. — First  child;  female;  full  term;  norjnal  delivery.  ( )n  the 
fifth  (lav  blood  was  found  oo/ing  from  the  vulva.     During  the  sixth 
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and  seventh  days  bleeding  was  continuous.  Two  hours  after  a])plying 
a  fresh  napkin  the  hibia  and  buttocks  would  be  smeared  with  bloocl. 
On  the  ninth  dav  there  was  sliirht  oozino;  from  the  umbilicus.  There 
was  no  bleeding  after  the  ninth  day.  Normal  human  serum  was 
administered  subcutaneously  as  follows:  On  the  seventh  day,  three 
days  after  bleetling  began,  10  c.c.  iii  two  doses;  on  the  eighth  day, 
19  c.c.  in  two  doses;  on  the  ninth  day,  22  c.c.  in  three  doses;  on  the 
tenth  day,  9  c.c.  in  one  dose;  total,  60  c.c.  in  four  days  (Fig.  2). 
The  total  loss  of  weight  was  450  grams,  which  was  reached  on  the 
sixth   and   remainetl   through   the  seventh   day.     AMien  the  serum 
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Fig.  2. — Temperature  and  weight  charts  of  Case  II. 


was  administered  the  weight  beffan  immediatelv  to  increase  and  a 

or?  t 

steady  gain  was  made  later.  This  baby  showeil  a  tendency  to  sub- 
normal temperature,  which  returned  to  the  normal  after  the  bleeding 
had  stopped.  It  left  the  hospital  in  due  time  in  a  normal  condition. 
Case  III. — Third  chikl;  male;  full  term;  high  forceps  delivery. 
It  showed  no  bleeding  until  the  seventh  dav.  Then  a  dorsal  division 
of  the  prepuce  was  made  for  phimosis.  During  the  next  four  days 
bleeding  recurred  about  every  four  hours,  often  profuse  and  difficult 
to  control.  There  was  profuse  bleeding  from  the  stump  of  the  cord 
on  the  seventh  day,  which  continued  on  the  eighth  and  ninth  davs, 
when  the  stump  was  invaginated.     On  the  eighth  and  ninth  days 
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there  was  bleeding  from  the  hps  and  gums,  and  on  the  tenth  day 
subcutaneous  hemorrhages  appeared  on  the  face.  Normal  human 
blood  serum  was  injected  subcutaneously  as  follows:  On  the 
eighth  day,  one  day  after  bleeding  began,  10  c.c.  in  one  dose;  on  the 
ninth  day,  40  c.c.  in  four  doses;  on  the  tenth  day,  12  c.c.  in  two  doses; 
on  the  eleventh  day,  14  c.c.  in  two  doses;  total,  76  c.c.  in  four  days 
(Fig.  3).  The  weight  of  this  child  ran  down  steadily  until  the  tenth 
day,  losing  altogether  750  grams  (H  pounds).  Two  days  after  receiv- 
ing the  serum  it  gained  100  grams,  then  lost  50,  after  which  it  held  its 
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own  and  finally  gained.  Directly  after  the  bleeding  began  the  tem- 
perature rose  to  101.4°,  and  it  did  not  go  below  101°  until  thei)leeding 
was  controlled.  This  i)al)y  was  extremely  weak  and  was  considered 
in  a  serious  condition,  but  was  finally  discharged  from  (lie  lu)sj)ital, 
with  the  mother,  in  good  condition. 

Case  IV. — Third  child;  male;  full  term  delivery  by  Cesarean 
section.  On  the  secc^nd  day  fliere  was  slight  bleeding  from  the  nose 
and  mouth,  and  small  heiuorrliagic  sjjots  appeannl  on  the  arms  and 
back.     The  rliild  had  «'iiil>:inassed  respiration,  attacks  of  <'\anosis 
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and  nystagmus.  On  the  third  (hiy  tlie  hemorrhagic  spots  increased 
in  size.  On  the  fourth  day  profuse  bleeding  from  the  gums  and 
from  the  bowels  occurred.  On  the  fifth  day  there  was  more  bleeding 
from  the  mouth  and  rectum  and  more  subcutaneous  hemorrhages. 
On  the  sixth  day  profuse  lileeding  from  the  bowels.  On  the  seventh 
day  more  subcutaneous  hemorrhages  in  three  places  on  the  body. 
The  baby  was  too  weak  to  nurse,  and  was  fed  from  a  medicine  dropper. 
At  this  time  subcutaneous  injections  of  normal  human  blood  serum 
were  begun  and  jjiven  as  follows:  On  the  seventh  dav.  five  davs  after 
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bleeding  began,  30  c.c. ;  on  the  eighth  day,  10  c.c. ;  on  the  ninth 
day,  IS  c.c;  on  the  tenth  day,  10  c.c;  on  the  eleventh  day,  10 
c.c;  that  is,  a  total,  78  c.c.  in  five  days  (Fig.  4).  Immediately 
after  administering  the  serum  the  temperature,  which  on  the 
fourth,  fifth,  and  seventh  days  had  l)een  104°  to  104. G°,  sub- 
sided rapidly  to  normal,  and  the  weight,  which  had  declined  550 
grams,  began  slowly  to  ri.se.  This  baby  had  no  more  bleeding, 
but  was  subject  to  attacks  of  cyanosis.  It  had  also  a  rotary  nystag- 
mus.    On  the  fifty-sixth  day  it  died,  and  autopsy  showed  the  cause 
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to  be  a  persistent  atelectasis  of  the  lungs  involving  their  posterior 
half.     None  of  the  tissues  showed  any  sign  of  hemorrhage. 

Case  V. — First  child;  male;  full  term;  normal  labor.  On  the 
third  day  blood  began  oozing  from  the  cord  at  its  junction  with  the 
skin,  from  the  foreskin,  and  there  was  copious  bleeding  from  the  nose. 
The  stools  were  black,  showing  altered  blood.  A  single  injection  of 
10  c.c.  of  normal  human  serum  was  given,  and  within  six  hours  the 
bleeding  ceased  and  the  stools  on  the  following  day  were  normal. 
There  was  no  more  bleeding  from  this  baby  (Fig.  5). 
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Fig.  5. — Temperature  and  weight  charts  of  Cas,''  V. 

Case  VI. — First  cliild;  full  term;  female;  normal  labor.  On  the 
second  day  it  began  bleeding  from  the  nose.  On  the  third  day  it  bled 
from  nose  and  cord,  and  a  large  hematoma  apj)eared  on  the  back  of 
the  head  and  neck  whieii  extended  from  ear  to  ear.  'I'here  were 
also  subcutaneous  bleedings  on  the  right  side  of  the  thorax,  and  slight 
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jauiidice  appeared.  On  tlie  fourth  day  tliere  was  hleetliiig  from 
the  nose  antl  gums  and  blood  was  passed  in  the  stools.  The  hemor- 
rhac;e  in  the  neck  increased,  and  fresh  ones  appeared  on  the  scalp  and 
rioht  wrist.  On  the  fifth  day  sljojit  l)leedino-  from  the  nose;  one  spot 
was  noticed  on  the  right  knee  and  left  ell)ow.  Normal  human  serum 
was  injected  as  follows:  On  the  fourth  day,  two  days  after  bleeding 
began,  35  c.c.  in  three  doses;  on  the  fifth  day,  20  c.c.  in  two  doses; 
on  the  sixth  day,  29  c.c.  in  two  doses;  on  the  seventh  day,  27  c.c; 
on  the  eighth  day,  12  c.c;  total,  123  c.c.  in  five  days  (Fig.  6).  There 
was  no  more  bleeding  after  the  fifth  day,  and  the  child  was  discharged 
on  the  thirteenth  dav  normal. 
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Fig.  6. — Temperature  and  weight  charts  of  Case  VI. 

Case  VII. — First  child;  female;  full  term;  normal  labor.  Bleeding 
from  the  cord  and  rectum  began  on  the  fourth  day.  On  the  fifth 
dav  bleeding  from  the  vagina  and  rectum,  and  two  subcutaneous 
hemorrhages  appeared  on  the  left  side  of  the  th(M'ax.  On  the  sixth 
day  profuse  bleeding  from  the  cord  and  slight  bleetling  from  the 
rectum.  There  was  no  bleeding  on  the  seventh  and  eighth  days, 
and  no  serum  was  aflministered  in  consef|uence.  On  the  ninth  day 
there  was  vomiting  of  blood  and  slight  bleeding  from  the  rectum. 
On  the  tenth  day  profuse  bleeding  from  the  cord,  vomiting  of  blood, 
and  bleeding  from  the  rectum,  two  subcutaneous  hemorrhages  on 
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the  right  side  of  the  thorax,  and  others  on  the  elbows  and  on  the  back. 
No  further  bleeding  after  the  tenth  day.  Normal  human  blood  serum 
was  administered  subcutaneously  as  follows:  On  the  fifth  day, 
one  day  after  l)leeding  l)egi;an,  10  c.c.  in  one  dose;  on  the  sixth  day, 
20  c.c.  in  two  doses;  on  the  ninth  day,  20  c.c.  in  two  doses;  on  the 
tenth  day,  10  c.c.  in  one  dose;  on  the  eleventh  day,  8  c.c.  in  one  dose; 
on  the  twelfth  day,  5  c.c.  in  one  dose;  on  the  thirteenth  day,  10  c.c. 
in  one  dose;  total,  83  c.c.  in  seven  days  (Fig.  7).  The  bleeding  in 
each  attack  was  controlled  on  the  second  dav.      This  chart  illus- 
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Fig.  7. — Temperature  ami  weiKht  ciiarts  of  Case  VII. 

trates  twice  the  manner  in  wliich  the  temperature  and  weight  curves 
diverge  during  tlie  bU'cding,  and  how  tliey  approadi  each  other  when 
bleeding  st()j)s. 

("askX'III.  -  First  child;  niidc;  full  (cnn;  normal  labor.  ( )n  the 
third  dav  bcL^an  blecdini!;  from  the  mouth  and  rectum.  ( )n  th(>  fourth 
d;iv  j)rofuse  bleeding  from  the  uiouth.  nose,  rectum,  and  under  the 
skin  covering  the  left  sca|»ulii.  (  )n  the  fifth  day  blei-ding  continued. 
No  bleeding  on  the  sixth  day.  (  )n  the  seventh  day  bleeding  from  the 
rectum.      NO  bK-cdin<:;  after  the  seventh  dav.      Normal  human  blood 
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serum  was  injected  sulxntiiiieously  as  follows:  On  the  sixth  day, 
three  days  after  lileedini>-  l)(><;an,  7  e.e.  in  one  dose;  on  the  seventh 
day,  9  e.e.  in  one  dose;  total,  KJ  e.e.  in  two  days  (Fi^.  8). 
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Fig.  8. — Temperature  and  weiglit  eliarts  r)f  Case  \'III. 

Case  IX. — First  child;  full  term;  male.  Mother  had  a  |)ost- 
partnm  hemorrha<<;e.  At  4  A..M.  on  the  fourth  day  it  liad  a  large 
hemorrhatfe  from  the  l)owel  and  vomited  l)lood-stained  fluid.  At 
4.30  A..M.  had  verv  j)rofuse  hemorrhage  from  the  howel  and  vomited 
small  amount  of  blood.  At  10. .'JO  a.m.  bleeding  from  the  rectum  and 
vomiting  of  a  small  amount  of  blood.  At  11  a.m.  hemorrhage  from 
the  rectum,  and  small  amount  of  blood  vomited.  Baby  was  very  weak, 
not  able  to  cry  out  when  injected.  Pale  and  jaundiced,  waxy  looking. 
The  house  physician  said  baby  had  lost  half  its  blood.  At  2.15  p.m. 
small  hemorrhage  from  the  rectum;  3.00  P..M.,  severe  hemorrhage 
from  the  rectum;  7  p.m.,  small  amount  of  slightly  blood-stained 
vomitus,  small  blood  clots  in  the  feces;  10.80  p.m.,  blood  clots  in  the 
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stools,  slight  hemorrhage  from  the  nose,  moiitli,  and  rectum.  ^March 
23,  the  fifth  day,  8  a.m.,  vomited  small  amount  of  blood;  10  A.M., 
large  amount  of  blood  from  the  rectum,  which  was  the  last  bleeding. 
Normal  human  l)lood  serum  was  injected  subcutaneously  as  follows: 
On  the  fourth  day,  day  hemorrhage  began,  64  c.c.  in  six  doses;  on  the 
fifth  day,  65  c.c.  in  six  doses;  on  the  sixth  day,  30  c.c.  in  three  doses; 
on  the  seventh  day,  22  c.c.  in  two  doses;  on  the  eighth  day,  28  c.c. 
in  three  doses;  total,  209  c.c.  in  five  days  (Fig.  9). 
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Fir..  9. — Temperature  and  weight  c-liarts  of  Case  IX. 

In  normal  human  scrum  we  lind  an  agent  that  successfully  (•(»n- 
trols  hemorrhage  in  the  newboi'u.  1  have  not  gone  into  the  theories 
•OS  to  the  causes  t)f  these  hemorrhages.  'J'liey  are  probably  due  to 
difi'erent  factors.  In  none  of  the  ca.ses  could  a  history  of  bleeding 
in  the  antecedents  be  oi)tained.  It  is  possible  that  some  were  true 
cases  of  heniojjhilia.  while  others  were  due  to  some  infection.  In 
my  ])ostm()rteiu  e\j)erience  I  have  found,  as  have  others,  that  the 
hemorrhages  are  sometimes  due  to  a  bacteremia  caused  In-  the 
streptococcus,  staj)liylococcus,  and  in  s(»iue  casivs  a  bacillus.  I 
have  reason  to  beli«'ve  that,  even  though  the  bleeding  be  ilue  to 
bacteremia,  the  normal  human  .serum  will  still  bean  cIVective  thera- 
|»culic  agent. 


WELCH:   HEMOPHILIA   NEOXATOHIM  813 

It  has  been  demonstrated  so  frequently  tliat  it  is  now  a  matter  of 
common  knowledge  that  fresh  normal  human  hlood  serum  is  often 
bactericidal.  If  put  into  the  body  of  a  baby  in  sufficient  quantity, 
and  kept  moving  by  the  circulation  to  elimination,  it  must  surely 
exert  this  bactericidal  effect.  I  have  used  it  in  repeated  small  and 
large  doses,  also  in  single  small  and  large  doses,  and  am  reaily  to 
state  positively  that  it  never  gives  serum  sickness  or  causes  anaphy- 
laxis in  the  human  subject.  On  the  other  hand,  it  is  a  perfect  form 
of  food,  already  digesteil  and  ready  to  be  taken  up  and  utilized  by 
the  tissues  and  cells  of  the  body,  so  that  without  dissijjation  of  energy 
regeneration  may  ])rogress  with  a  maximum  of  efhciency.  In  many 
of  these  babies  with  bleeding  from  the  gastro-intestinal  tract,  nourish- 
ment from  this  source  is  impossible.  The  alimentary  tube  is  filled 
with  decaying  blood,  aiid  in  most  instances  there  is  reversed  peri- 
stalsis, which  militates  aoainst  digestion,  and,  added  to  these,  there 
exists  a  clouding  of  the  epithelium  and  considerable  desc|uamation. 
The  food  camiot  be  properly  j)repared  for  absorption,  and  should  it 
be,  the  circulation  is  so  feeble  as  to  be  an  obstacle  to  its  removal  into 
the  tissues. 

When  placed  under  the  skin  normal  human  l)lood  serum  is  quite 
readily  removed  from  the  site  of  injection.  1  have  seen  two  ounces 
completely  removed  within  five  minutes  by  gently  massaging  the 
skin  over  the  site  of  injection  while  administering  the  dose.  As  a 
further  testimonal  to  the  harmless  effect  of  human  blood  serum,  I 
will  refer  to  some  of  my  work  in  connection  with  eclampsia,  in  which 
I  injected  150  c.c.  of  serum,  removed  from  an  eclamptic  patient  i)y 
venesection,  after  her  twentieth  convulsion,  into  a  normal  adult, 
within  twenty-four  hours,  without  the  slightest  noticeable  effect, 
either  subjectively  or  objectively.  This  patient  died  of  her 
eclampsia  shortly  after  the  venesection. 

It  may  be  that  the  hemorrhage  is  partly  and  in  some  cases  entirely 
controlled  l)y  the  nutritive  effect  on  the  body  tissues  of  the  infant. 
In  others  it  is  possil)le  that  a  thrombokinase  is  sup])lied,  as  suggested 
by  Kottman  and  Lidsky,  who  obtained  it  from  animal  sera  and  from 
the  filtrate  of  the  chopped  and  soaked  rabbit  livers  which  they  applied 
locally  to  check  hemorrhages  al)out  the  cord. 

As  to  the  dose  of  serum  to  be  used  in  any  given  case,  it  should  be 
said  that  this  de])ends  upon  the  urgency  of  the  case.  One  is  apt  to 
err  on  the  side  of  too  small  doses.  It  is  advisable  to  l)egin  with  at 
least  10  c.c,  and  repeat  three  times  per  day  if  the  infant  is  bleeding 
only  moderately.  In  severe  cases  it  should  be  given  every  two 
hours,  and  in  larger  quantities  if  necessary.  It  is  very  important 
to  begin  the  treatment  at  the  first  indication  of  l)lceding,  however 
apparently  insignificant.  Slight  bleeding  of  the  cord  may  l)e  accom- 
])anied  l)y  fatal  internal  hemorrhage  if  not  stopped  immediately. 

The  l)!ood  is  very  easily  collected.  The  apj)aratus  (Fig.  10)  I  have 
devised  consists  of  a  rui)ber  cork  through  which  are  two  perfora- 
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tions.  Througli  one  perforation  is  fitted  a  U-shaped  glass  tul)e,  to  tlie 
outer  end  of  which  is  attached,  by  means  of  a  piece  of  rubber  tubing, 
a  short  aspirating  needle  having  a  No.  19  caliber.  The  needle  is 
cotton-plugged  into  a  small  test-tube,  in  which  it  is  sterilized. 
Through  the  other  perforation  is  inserted  a  fusiform  glass  tube 
containing  cotton  to  prevent  contaminating  the  contents  of  the  flask. 
A  small  suction  tube  is  placed  on  this  latter  for  drawing  the  blood 
into  the  flask.     The  needle  is  inserted  into  a  vein  at  the  elbow  and 


I'Ki.    10.-  A|)i):ir;itus  for  ciplk-ctiiii;  llie  Mood  spruiii. 


the  (h'sired  amount  of  Itlood  witluhawn.  The  blood  is  allowed  (o 
coagulate  in  a  slanting  position  in  the  Hask,  and  (he  scrum  is  with- 
drawn as  raj)idlv  as  it  separates,  and  it  is  then  ready  for  use. 

I  have  also  used  subcutaneous  injections  of  normal  human  blood 
serum  in  a  case  of  strej)tococcemia.  with  an  apj)arent  good  etl'ect. 
The  patient's  temj^erature  was  noinial  until  the  third  day  post- 
partmn,  when  it  rose  to  101°  F.  ( )n  the  fourth  day  an  intra- 
uterine  culture  <levelopeil  a  growth  of  s(rej)toc<)cci  and  staphylo- 
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cocci.  A  hlood  culture  on  the  sixth  (hiy  proved  sterile.  The 
patient's  temperature  remained  hi(;h,  so  that  notwithstanding  a 
negative  blood  culture  she  was  considered  to  be  suffering  with 
bacteremia.  In  consequence  she  was  given  Hiss'  extract  of  leuko- 
cytes on  the  seventh,  ninth,  tenth,  and  eleventh  days.  The  tem- 
perature seemed  to  react  well  for  a  few  days  under  this  treatment, 
but  finally  rose  again  on  the  twelfth  day  to  104.8°  F.,  and  the 
patient's  condition  was  very  bad.  A  second  blood  culture,  made  on 
the  tenth  day  postpartum,  developed  a  pure  growth  of  streptococci. 


i"io.   11.— Tlie  temperature  curvo  and  tlic  pulsa  rat-  in  a  case  of  streptococcemia. 


The  patient  was  considered  in  a  hopeless  condition  from  the  twelfth 
to  the  fifteenth  day.  On  the  fifteenth  day  she  received  20  c.c.  of 
normal  human  blood  serum  hypodermidy,  and  on  the  sixteenth, 
seventeenth,  and  eighteenth  days  each  10  c.c.  vShe  had  no  rise  of 
temperature  after  the  nineteenth  day.  A  blood  culture  made  on  the 
twenty-seventh  day  developed  no  growth  of  organism.s.  The|)atient 
was  d'ismissed  from  the  hospital  in  a  normal  condition.  Fig.  11 
illustrates  the  temperature  curve  and  the  pulse  rate  in  this  case. 
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Normal  human  blood  serum  administered  hypodermiclj  to  tuber- 
culous individuals  gives  excellent  results.  According  to  Wright, 
normal  human  blood  serum  contains  more  opsonin  than  that  of  a 
tuberculous  person,  and  it  may  be  through  this  property,  causing 
more  complete  phagocytosis,  that  the  benefit  in  this  condition  is 
derived. 

Normal  human  blood  serum  has  a  broader  field  of  application 
than  in  the  cases  herewith  mentioned.  By  means  of  work  now  in 
progress  I  hope  to  demonstrate  its  value  in  other  conditions. 


THE  METABOLISM  OF  MYASTHENIA  GRAVIS,   WITH  A 
SUGGESTION  REGARDING  TREATMENT. 

By  Ralph  Pemberton,  INI.D., 

WOODWARD     FELLOW     IN     PHYSIOLOGICAL     CHEMISTRY,     PEPPER     LABORATORY;     ASSISTANT 

INSTRUCTOR  IN  MEDICINE  IN  THE  UNIVERSITY  OF  PENNSYLVANIA;  PHYSICIAN  TO  THE 

OUT-PATIENT  DEPARTMENT  OF  THE  PRESBYTERIAN  HOSPITAL,  PHILADELPHIA. 

Through  the  kindness  of  Dr.  W.  G.  Spiller,  an  opportunity  has 
presented  for  the  study  of  the  metabolism  in  a  case  of  myasthenia 
gravis. 

The  subject  of  myasthenia  has  received  attention,  in  great  degree, 
from  neurologists  alone,  and  though  the  clinical  aspects  of  the 
disease  have  been  known  for  a  long  time,  little  has  been  adduced 
to  date  regarding  the  etiology  or  pathology.  It  would  seem,  in 
view  of  these  facts,  that,  except  for  the  great  rarity  of  the  disease, 
attempts  would  have  been  made  to  approach  it  tlirough  other 
channels;  but  reference  to  the  literature  shows  that,  with  few  excep- 
tions, this  has  not  been  the  case. 

For  example,  in  his  Mctnholism  and  Practical  Medicine,  von 
Noorden  devotes  but  one  })age  to  the  (|uestion  of  myasthenia  in 
general,  mentioning  the  work  of  Kaulfuiann,  who  has  investigated 
myasthenia  gravis,  more  especially  in  connection  with  the  effect 
of  fatigue  u])ou  the  nitrogenous  metabolism.  Kauffniann  concludes 
that  with  the  apj)earance  of  fatigue  there  is  a  diminution  in  the  output 
of  urea  coinciding  with  an  increase  in  the  output  of  anunonia.  He 
regards  this  as  indicative  of  an  acid  intoxication,  and  ascribes  to 
lactic  acid  the  poisonous  role.  Lactic  acid  was  found  in  large 
{|uaiitities  in  the  urine  on  the  days  of  work,  as  well  as  in  the  blood 
serum.  In  KaulVmaim's  case,  as  well  as  in  two  others  rej)orted  by 
Mohr  and  Holdt.  the  liver  was  diseased,  and.  according  to  von 
Noorden,  it  seems  as  if  the  ap|)earauce  of  the  myasthenia  coincided 
with  the  extent  of  the  intermediary  j)roducts  of  metal)olism. 
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Perhaps  the  most  significant  work  on  this  subject  is  that  of  Spriggs, 
who  has  investigated  the  nitrogenous  inetal)()Hsni  and  the  creatinin 
output  in  a  variety  of  cases  of  muscular  loss  of  function. 

Spriggs  finds  that  there  is  a  decrease  of  creatinin  in  proportion 
to  the  decrease  of  muscle  bulk;  and  that  this  holds  true,  though  to 
a  less  degree,  in  myasthenia  gravis,  in  which  condition,  however, 
there  is,  of  course,  little  decrease  of  muscle  volume. 

When  the  case  now  under  discussion  was  first  considered  with  a 
view  to  chemical  study,  general  metabohc  investigations  of  the 
above  nature  were  contemplated  on  the  basis  of  there  having  been 
so  little  attempted  in  this  connection;  but  at  the  suggestion  of  Dr. 
I).  L.  Edsall  there  were  included  examinations  of  the  calcium  and 
magnesium  metabolism,  the  former  of  which  afforded  the  findings 
of  most  interest. 

Jacques  Loeb  and  his  associates  showed  a  few  years  ago,  that 
certain  agents,  when  injected  into  tlie  economy,  cause  ])recipitation 
in  an  insoluble  form  of  the  body  calcium  aiul  produce  a  condition 
of  muscular  spasm.  This  condition  could  be  induced  by  him 
with  all  the  alkaline  earths,  except  barium,  and  could  be  relieved 
by  agents  whicli  induce  the  re-solution  of  the  precipitated  calcium 
salts  or  by  a  further  injection  of  calcium.  Meltzer  and  Auer 
have  shown  tliat  rigor  mortis  is  hastened  by  the  injection  of  calcium, 
and  under  certain  conditions,  of  magnesium  salts  as  well;  and  have 
also  called  attention  to  the  great  toxicity  of  magnesium  salts  when 
injected  into  animals,  even  in  minimal  amounts.  They  have  shown, 
furthermore,  that  there  exists  between  calcium  and  magnesium 
an  apparent  antagonism,  whereby  animals  rendered  nearly  moribund 
by  magnesium  can  be  resuscitated  immediately  by  minimal  injections 
of  calcium. 

In  somewhat  the  same  line  the  work  of  MacCalluin,  Voegtlin, 
and  Halstead  indicates  that  there  exists  an  intimate  relation  between 
tetany  and  calcium  metabolism.  In  persons  the  subject  of  extirpa- 
tion of  the  thyroid  for  goitre,  in  whom  the  parathyroids  have  also 
lieen  inadvertently  removed,  and  in  dogs  in  which  this  procedure 
has  been  experimentally  performed,  there  occurs  a  loss  of  calcium 
in  the  urine  and  feces.  The  muscle  spasm,  increased  resj)iration, 
and  other  phenomena  characteristic  of  tetany,  however,  which  follow 
upon  removal  of  the  parathyroids,  can  be  controlled  and  indeed 
prevented  by  the  administration  of  calcium  salts  in  amounts  suffi- 
cient to  compensate  somewhat  for  the  loss  sustained. 

Such  observations  as  the  above  rendered  reasonable  the  investi- 
gation of  the  calcium  and  magnesium  metabolism  in  myasthenia 
gravis  in  the  hope  of  observing  some  relation  between  it  and  the 
perverted  muscular  functions  of  that  condition. 

The  case  under  observation  was  that  of  an  extretnely  intelligent 
man,  aged  about  fifty-five  years,  presenting  well-advanced  features 
of  the  disease.     His  previous  history  is  without  sj)ecial  significance. 
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and  the  course  of  the  disease  need  be  mentioned  only  in  so  far  as  to 
slate  that  it  was  in  some  shght  degree  amenable  to  diet  and  hygienic 
treatment.  The  intelligence  of  the  patient  and  his  cooperative 
efforts  made  possible  accurate  study  upon  him,  and  the  subjective 
evidence  advanced  by  him  has  been  of  value  throughout,  as  an  index 
of  his  progress  for  better  or  worse. 

He  was  placed  for  ten  days  upon  a  metabolic  diet  whose  content 
in  the  various  features  investigated  either  was  known  or  could  be 
easily  determinetl.  The  features  investigated  were  the  total  nitrogen, 
ammonia,  creatinin,  calcium,  and  magnesium,  all  of  which  were 
determined  in  the  urine;  while  the  feces  were  examined  for  total 
nitrogen,  calcium,  and  magnesium.  Articles  of  his  diet  in  which 
the  calcium  and  magnesium  content  were  not  known,  were  sul> 
mitted  to  similar  investigations. 

The  methods  adopted  were  the  Kjeldahl  in  the  determination  of 
nitrogen  and  Folin's  colorimetric  method  in  the  determination  of 
creatinin.  The  calcium  was  determined  as  oxide,  <ifter  precipita- 
tion by  ammonium  oxalate  and  subsequent  ignition;  the  magnesium, 
as  oxide,  after  precipitation  with  ammonia  from  the  calcium  filtrate 
and  subsequent  ignition.  During  the  experiment  the  patient  was 
maintained,  as  far  as  possible,  under  the  same  circumstances  as 
those  under  which  he  had  l)een  living  just  prior  to  it. 

Under  the  conditions  of  the  dietary  administered  the  patient 
did  well.  The  determination  of  the  nitrogen  balance  over  a  period 
of  six  days  of  the  seven  days  studied  showed  a  nitrogen  retention 
of  about  IG  grams  (]().()]  17).  In  this  period  of  six  davs,  however, 
the  calcium  metabolism  not  only  failed  to  keep  })ace  with  the  nitro- 
gen retention,  but  did  not  even  maintain  an  ecjuilibrium,  showing, 
indeed,  an  actual  loss  amounting  to  more  than  S  grams  (8.4888). 

Investigation  of  the  magnesium  metabolism  showetl  no  apparent 
departure  from  the  normal.  The  annnonia  output  was  apparently 
also  well  within  the  limits  of  health,  and  no  indication  of  an  acid 
intoxication  could  be  induced  therefrom. 

Folin's  observations  have  suggested  that  the  creatinin  output 
in  any  individual  is  a  constant,  indej)en(lent  of  muscular  exercise. 
Shatter  believes  that  in  })athological  subjects  the  creatinin  is  usually 
low,  although  the  creatinin  coefficient  (^  per  kilo  body  weight) 
shows  a  direct  parallelism  with  the  muscular  efficiency  of  the  in- 
dividual; and  indicates,  furdierniore,  some  sj)ecial  j)rocess  of  normal 
metabolism  taking  j)lace  largely,  if  not  wiiolly,  in  the  muscles.  The 
investigations  of  Spriggs  on  the  creatinin  output  in  several  of  the 
primary  myopathies,  in  myasthenia  gravis,  myotonia  congenita, 
and  tabes  dorsalis,  essentially  corroborate  this  finding,  and  this 
worker  believes  crcMtinin  to  be  a  product  of  the  internal  structural 
metaitolism  of  muscle  and  not  of  its  contractittn. 

In  a  normal  individual,  Spriggs  found  the  outjiut  of  creatinin 
nitrogen   expressed    in   percentage   of  tot:d    urinary   nitrogen   to   be 
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3.9  per   cent.     In    liis   series    of   patholoojical   cases,  the   creatinin 
nitrogen  as  percentage  of  total  nitrogen  was  as  follows: 

Normal  woman 3.9 

Progressive  musoular  dystrophy  O'oy  of  15J'2  yrs.) 0.8 

Progressive  muscular  dystrophy I.7 

Tetanus 4.0 

Tetanus 2.2 

Spastic  paraplegia 3.7 

Spastic  paraplegia  (dementia  paralytica) 4.2 

Myasthenia  gravis ■   .      .  3.0 

Amyotonia  congenita  (boy  of  4'-^  yrs.) 0.3 

Healthy  boy  (4}4  yrs.) 1.0 

Locomotor  ataxia 3.9 

The  present  ca.se  showed  an  average  dailv  output  of  creatinin 
of  0.591.35  gram,  which  is  slightly  below  the  low  limit  of  excretion 
in  health  and  also  below  the  figures  in  Sprigg's  case  of  myasthenia 
(0.6S9  gram).  Expres.sed  in  terms  of  creatinin  nitrogen  as  percent- 
age of  the  total  urinnry  nitrogen,  however,  the  output  was  only 
1.67,  which  is  considerably  lower  than  the  same  (juotient  in  the 
case  just  mentioned. 

Spriggs  deduces  from  his  work  that  in  myasthenia  gravis  there 
is  a  diminution  in  the  creatinin  output  which  should  be  taken  to 
indicate  a  connection  between  the  excretion  of  creatin  and  muscular 
function  apart  from  bulk.  The  present  case  gives  color  to  this  view, 
and  shows,  further,  that  the  decrease  may  be  even  more  marked  than 
that  which  his  case  showed,  and,  indeed,  sometimes  almost  as  great 
as  occurs  in  primary  myopathies  with  loss  of  muscle  substance. 

This  would  seem  to  suggest  that  myasthenia  gravis  is  a  disease 
of  disturbed  internal  muscular  metabolism  per  se.  This  finding 
is  peculiarly  in  consonance  with  the  observed  lo-ss  of  calcium; 
which  element  is,  as  above  stated,  in  close  connection  with  the 
functions  of  muscular  activity.  The  relation  seems  to  be  more  than 
accidental,  and  calls  for  further  investigation. 

As  far  as  can  be  ascertained  this  study  forms  the  only  attempt 
at  a  determination  of  the  calcium  metabolism  in  myasthenia  gravis; 
and  while  one  case  afYords  insufficient  grounds  for  j)ositive  conclu- 
sions, it  is  at  least  suggestive  that,  in  view  of  the  very  intimate  rela- 
tion existing  between  some  of  the  alkaline  earths  and  muscular 
activities,  there  should  be  ob.served  in  this  instance  so  distinct  a  lo.ss 
of  calcium  salts.  The  patient  has  remained  under  the  observation 
of  Dr.  W.  G.  Spiller,  who  has  administered  calcium  lactate  over  a 
considerable  period  of  time.  Other  remedial  measures  have  been 
ordered,  including  the  use  of  strychnine;  but  whether  because  of  the 
calcium  administered  or  by  way  of  coincidence  alone,  the  patient 
has  markedlv  improved  in  the  course  of  the  year  and  a  half  since  the 
observations  above  mentioned,  and  the  establishment  of  the  calcium 
therapy.  Remi.ssions  of  long  periods  have  l)een  reported  by  several 
observers  in  the  course  of  myasthenia  gravis,  but,  at  lea.st,  they  are 
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rare,  and  it  may  well  be  that  we  have  in  this  definite  indication  of 
disturbed  metabolism  a  cine  to  practical  therapy  in  this  disease/ 

Through  the  kindness  of  Dr.  Spiller,  opportunity  has  been  afforded 
for  the  examination  of  another  case  of  myasthenia  gravis  with  the 
same  objects  in  view;  but  the  patient  was  too  refractory  to  allow  of 
proper  control  of  her  diet,  and  conclusions  based  upon  this  study 
would  be  unwarranted,  except  in  so  far  as  to  state  that  the  results 
suggested  no  radical  departure  from  the  conditions  above  described. 

Conclusions.  The  above  study  indicates  that  in  myasthenia 
gravis  there  may  be  marked  loss  of  calcium  by  the  tissues  even 
under  circumstances  of  marked  nitrogen  retention. 

The  creatinin  output  in  myasthenia  gravis  may  be  reduced  to 
a  point  below  normal;  the  output  of  creatinin  nitrogen  expressed 
in  percentage  of  the  total  urinary  nitrogen  may  be  almost  as  low  as 
that  seen  in  conditions  of  true  muscular  wasting. 

These  facts  taken  together  form  a  reasonable  basis  for  lielief 
that  myasthenia  gravis  is  a  disease  of  deranged  muscular  metab- 
olism, and  that  one  at  least  of  these  two  factors  (that  is,  the  loss 
of  calcium)  may  stand  in  such  a  causal  relationship  as  to  indi- 
cate the  therapeutic  administration  of  that  element. 

I  wish  to  express  my  great  obligation  to  Dr.  W.  G.  Spiller  for  the 
opportunity  of  studying  the  case,  and  also  to  Dr.  D.  L.  Edsall 
for  his  suggestions  and  assistance  during  the  course  of  the  determi- 
nations. 
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24 

1550 

0.6448 

1.99 

11.8876 

1.0961 

5.47 

0.4550 

0.28.59 

25 

1390 

0.6258 

1.70 

13.4848 

0.7235 

4.41 

0.5045 

0.2533 

26 

1415 

0.5387 

1.567 

12.6266 

0.5522 

3.60 

0.5515 

0.1714 

27 

760 

0.5476 

1.840 

10.9318 

0.6610 

4.055 

0.4371 

0.2639 

28 

1235 

0.4281 

1.23 

12.7350 

0.8500 

5.41 

0.4379 

0.2906 

29 

1645 

0.6654 

1.55 

15.7514 

1.0322 

5.39 

0.5433 

0.2605 

30 

1906 

0.7437 

2.12 

12.8532 

0.6566 

4.207 

0.5862 

0.2840 

Urina 

ry  totals 

3.5493 

Av.,  1.668 

78. 3828 

4.4755 

Av.  .4.51 16 

3.0714 

1.6237 

Cu.  in  feces 18.6051  grams 

Mg.  in  feces 0.72.'>7  gram 

N.  in  feces 4.9156  gr.ims 


'  In  a  later  report  the  patient  say.s  that  for  the  first  time  since  his  illness  began  he  feels 
that  his  complete  recovery  is  possible  ami  not  far  di.stant. 
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Sum  total  of  output: 

Creatiiiin 3.5493  grams 

Total  N 83.2984  grains 

Total  NH3 4.4755  grams 

Total  Ca 21.6705  grams 

Total  Mg 2.2514  grams 

Average  diet^  consisted  of- 
Breakf:ist: 

F.ggs 90  grams 

Bread 50  grams 

Milk 420  c.c. 

Butter  (for  day) 40  grams 

Dinner: 

Eggs 90  grams 

Bread 50  grams 

Milk 420  c.c. 

Rice 30  grams 

Supijer: 

Eggs 90  grams 

Breatl .      .  50  grams 

Milk ...  420  c.c. 

Apples 130  grams 

Sugar 32  grams 

Salt 5  grams 

Total  food  consiuned  in  six  d:iys: 

Eggs 1719  grams 

Bread 1050  grams 

Milk 8340  c.c. 

Rice                                                               210  grams 

Apples    .      ! 910  grams 

Butter 280  grams 

Salt 30  grams 

Sugar 210  grams 

Total  gnmis  of  Ca.  and  N.  in  intake  of  food: 

Ca 13.1877  grams 

N 99.9101  grams 

Positive  N.  balance  of' HVfil  17  grams 

Negative  Ca.  balance  of 8.8888  grams 

-  In  order  to  save  space  the  diet  tables  are  not  given  entire,  but  the  balance  was  made  up 
on  the  actual  totals  and  not  on  the  basis  of  an  average  day.  The  percentage  content  in  Ca. 
and  N.  of  eggs,  bread,  milk,  rice,  and  butter  i.s  taken  from  "A  Contribution  to  the  Chemical 
Pathology  of  Acromegaly,"  by  Edsall  and  Miller,  University  of  Pennsylvania  Medical  Bulletin, 
vol.  xvi,  p.  143. 

'  The  balance  was  made  up  on  the  la.st  .si.x  day*,  ;us  there  w;us  some  di.screpancy  in  the  diet 
figures  for  the  first  day.  As  a  matter  of  fact,  however,  this  discrepancy  could  be  safely  dis- 
regarded and  the  amount  ingested  for  that  day  a.ssumed  as  practically  identical  with  those 
following,  as  the  figures  are  in  perfect  acconl.  This  makes  the  metabolism  studies  cover, 
essentially,  a  period  of  seven  days,  one  more  than  that  actually  considered.  The  magnesium 
output  was  so  obviously  within  normal  limits  that  a  balance  was  not  computed. 
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THE  TREATMENT  OF  SPASTICITY  AND  ATHETOSIS  BY  RESEC- 
TION OF  THE  POSTERIOR  SPINAL  ROOTS/ 

By  William  G.  Spiller,  ]\I.D., 

PROFESSOR     OF    NEriROPATHOLOGY    AND    ASSOCIATE    PROFESSOR    OF    NEUROLOGY    IN    THE 

UNIVERSITY    OF    PENNSYLVANIA;     CORRESPONDING    MEMBER    OF    THE    VEREIN 

FUR    PSYCHI.ATRIE    UND    NEUROLOGIE     IN     WIEX,   AUSTRIA. 

Cases  of  spasticity  are  very  numerous,  and  in  some  instances  the 
spasticity  is  far  greater  than  the  motor  palsy;  indeed,  if  the  implica- 
tion of  the  pyrami(hU  tract  he  slight,  the  spasticity,  in  the  opinion 
of  some,  is  greater  than  when  the  degeneration  is  intense.  Spasticity 
is  affected  by  various  conditions.  Sensory  irritation,  such  as  cold, 
faradic  electricity,  handling  of  the  body,  or  voluntary  movement 
increases  the  spasticity;  and  sleep  may  diminish  it;  so  that  spasticity 
may  be  less  in  the  morning  than  in  the  evening.  These  effects  are 
produced  through  the  peripheral  nerves. 

Irritation  of  peripheral  sensory  fibers,  as  in  joint  disease,  may  in- 
crease the  tonus  and  cause  contracture.  It  is  common  to  find  the 
tendon  reflexes  exaggerated  in  the  wasted  limb  in  arthritic  muscular 
atrophy. 

Athetosis  is  essentially  a  form  of  spasticity,  differing  from  ordinary 
spasticity  chiefly  in  the  varying  degree  of  tonicity  in  the  different 
muscles.  An  athetoid  limb  is  one  necessarily  spastic,  and  first  one 
group  of  muscles,  then  another,  exhibits  a  predominance  of  the 
spasticity.  This  view  has  been  shared  recently  by  Schwal)  and 
Allison;"  they  state  that  athetosis  and  spastic  conditions  of  organic 
origin  are  essentially  similar  processes;  that  athetoid  movements 
may  be  regarded  as  variants  of  permanent  tonic  spasticities. 

In  order  that  we  may  have  clearly  in  mind  the  rationale  of  the 
method  of  treating  spasticity  by  resection  of  the  posterior  roots,  it 
may  be  well  to  give  at  this  juncture  an  elcniciitai'y  sketcii  of  the  chief 
factors  concerned  in  spasticity. 

Muscular  tonus  depends  on  the  integrity  of  the  peripluMjd  sensory 
nerve  fibers,  of  the  ])osterior  roots,  of  the  cells  of  the  anterior  horns, 
and  of  the  jjcriplicial  motor  nerve  fibers.  I'^ibers  ])ass  thiongh  tiu* 
brain  and  cord  and  exert  a  controlling  iiidueiice  over  the  spinal 
reflexes.  These  fibers  have  an  inhibitory  ell"ect,and  act  as  a  diunner 
on  the  sj)inal  reflexes.  In  contrast  with  these  are  j)os.sil)ly  other 
hbers  whose  function  is  to  accelerate  the  tonus,  "bahnende"  fibers 
of  the  (Jerman  writers.  It  may  be  partly  from  irritation  of  the  latter 
that  in  slight  lesions  of  the  |)yranii(lal  tracts  tonicity  may  be  greater 
than  ill  coniplclc  destruction  of  these  tracts. 

'A  lecture  (leliv<'rc<l  jit  tlie  I'liix  ei>i(.v  iif  l'eiiiis.\  1\  .'iiiia  iliiriiiK  "HnniP  CoiniiiK"  wo«  k . 
Marrh  25).  1010. 

'Journal  o'  Nervou.s  !iiitl  Mentiil  I)i.scii.se,  AuKUst,  l!HI!);  .lournal  of  the  Ainorii-ati  Moilical 
Assoriation,  February  12,  1910,  p.  551. 
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The  inliihitory  effect  of  the  cerel)nini  on  the  spinal  reflexes  is  j)n)l)- 
ably  accoinplishetl  thronyh  the  ])yranii(lal  tract.  Afferent  inipnlses 
are  passing  constantly  from  all  parts  of  the  body  below  the  head  to 
the  spinal  cord,  and  exert  an  inflnence  on  the  cells  of  the  anterior 
horns  of  the  spinal  cord,  by  means  of  which  motor  imj)ulses  are  sent 
ont  to  the  muscles.  It  is,  indeed,  fortunate  for  us  that  many  of  these 
reflex  acts  do  not  enter  our  consciousness.  When  standing  in  a 
rapidly  moving  car  we  may  be  engaged  in  reading,  and  yet  are 
constantly  and  unconsciously  altering  the  tonicity  of  opposing 
groups  of  nuiscles.  A  wooden  figure  of  the  same  proportions  as 
the  human  body  j)laced  in  a  similar  position  would  soon  fall  over. 
During  life  our  muscles  are  constantly  in  a  state  of  tonicity  suitable 
for  the  various  functions  they  are  called  upon  to  discharge,  but  in 
disease  this  condition  of  well-adjusted  tonicity  may  be  altered.  A 
soldier  standing  "at  attention,"  as  Striimpell  has  said,  exhibits  the 
most  perfect  movement. 

When  some  lesion  damages  the  pyramidal  tract  the  inhibition  of 
the  ])rain  is  removed  and  the  spinal  reflexes  are  left  without  control. 
The  desideratum  would  be  the  restoration  of  the  pyramidal  tract, 
but  that  manifestly  is  impossible.  The  next  best  thing  is  to  remove 
some  of  the  afferent  peripheral  impulses,  so  that  the  cells  of  the 
anterior  horns  may  not  be  kept  in  a  state  of  overexcitement.  It  is 
possible  that  in  lesions  of  the  pyramidal  tract  the  excessive  tonicity 
is  caused  by  the  cerebellum,  and  theoretically  it  might  be  desirable 
to  operate  .so  as  to  influence  the  action  of  the  cerebellar  midei.  An 
operation  may  be  devised  some  day  with  this  end  in  view,  although 
at  present  it  does  not  seem  po.ssible,  and  yet  in  1905  the  proposal  of 
division  of  the  posterior  roots  to  influence  spasticity  met  no  response. 

In  this  connection  I  quote  from  .1.  S.  Risien  Russell's  Lettsomian 
Lectures:^  "As  .sensation  does  not  accrue  as  a  result  of  all  ])erij)lieral 
stimuli  which  evoke  a  central  (reflex)  action,  Sherrington  adopts 
'receptor'  as  the  neutral  term  to  apply  to  the  peripheral  apparatus, 
which  receives  the  stinuilation.  He  points  out  that  there  are  two 
main  helds  of  distribution  of  the  recej)tor  organs — a  .turfacc  field, 
which  is  situated  at  the  surface  layer  of  the  organism,  but  external 
and  internal,  which  he  .speaks  of  as  exteroceptive  and  interoceptive 
respectively,  and  a  deep  field,  which  is  situated  in  the  tissues  of  the 
organism  l)eneath  the  surface  layer,  which  he  designates  proprio- 
ceptive. The  stinudations  which  occur  in  the  deep  field  are  trace- 
able to  actions  of  the  organism  it.self,  a-s  opposed  to  stinudi  received 
from  without.  Hence  the  term  'proprioceptor,'  which  he  has 
applied  to  these  stimuli,  which  are  brought  about  largely,  as  he  says, 
through  the  agency  of  mass,  with  its  mechanical  cons('(|uences  of 
weight  and  inertia,  and  also  larg(>ly  through  mechanical  strains 
and  alterations  of  pressure,  resulting  from  contractions  and  relaxa- 

*  British  Medical  Journal,  February  19,  1910.  p.  42,5. 
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tions  of  muscles.  Among  the  functions  subserved  bv  the  receptors 
of  the  proprioceptive,  or  deep  field,  is  that  of  maintaining  a  state  of 
tonic  reaction  in  the  skeletal  muscles,  which  Sherrington  regards 
as  concerned  with  the  maintenance  of  attitude.     .     .     . 

"Bouche  has  determined  that  fits  induced  by  intravenous  injection 
of  absinthe  in  an  animal  deprived  of  one  cerebral  hemisphere  were 
clonic  and  mainly  flexor  in  t\-pe  from  the  intact  cerebral  hemisphere, 
whereas  the  fit  on  the  other  side  was  tonic  and  chiefly  extensor. 
Section  of  the  mesencephalon  during  the  fits  abolished  the  clonic 
discharges,  and  only  allowed  the  tonic  to  continue.  Even  more 
striking  are  the  results  of  Leonard  Hill,  who  was  able  to  alter  the 
character  of  the  fit  from  tonic  to  clonic  at  will,  according  as  he  inter- 
rupted the  arterial  supply  to  the  cerebrum  ))y  clamping  the  vessels  or 
allowed  the  blood  charged  with  absinthe  to  reach  the  brain.     .     .     . 

"Sherrington  has  shown  that  removal  of  the  cerebrum  results  in 
what  he  speaks  of  as  decerebrate  rigidity,  which  fully  accords  with 
Dr.  Jackson's  view  of  cerebellar  influx.  Moreover,  he  found  that 
this  rigidity  could  be  abolished,  and  was  replaced  by  flaccidity  in 
the  homolateral  limbs  on  hemisection  of  the  spinal  cord  in  the  cer- 
vical region,  which  makes  it  evident  that  tonus  is  derived  from  the 
mesencephalon  or  cerebellum.  Sir  \'ictor  Horsley,  acting  on  Dr. 
Jackson's  suggestion,  divided  the  mesence})halon  at  the  level  of  the 
intercollicular  groove,  and  thus  allowed  of  decerebrate  rigidity 
appearing.  Removal  of  successive  sections  of  the  cerebellar  cortex 
produced  no  appreciable  eft'ect  on  the  hypertonus  until  the  sections 
involved  the  intrinsic  and  paracerel)ellar  miclei  [nuclei  of  Deiters 
and  von  Bechterew].  A  large  horizontal  lesion,  separating  the 
dorsal  half  of  the  cerebellar  cortex  without  involving  the  nuclei,  was 
als(^  made  three  weeks  l)efore  the  division  of  the  mesence])halon, 
again  without  any  appreciable  eft'ect  on  the  decerebrate  rigidity 
which  resulted  in  these  animals,  as  compan'd  with  that  which  ob- 
tained when  a  similar  section  of  the  midbrain  was  ])erformed  in 
normal  animals.  Thiele,  in  his  researches  undertaken  with  a  view 
to  determine  the  source  from  which  the  hypertonus  which  consti- 
tutes Sherrington's  decerebrate  rigidity  is  (Icrived,  found  that  the 
chief  source  of  this  energy  was  at  the  level  of  the  paracerebellar 
nuclei.  Successive  lesions  of  the  mesencephalon,  commencing  in 
front  and  ])roceeding  caudalward,  failed  to  aft'ect  the  decerebrate 
rigidity  until  the  iniclei  were  reacheil.  The  experimental  evidence 
is  thus  convincing,  both  as  proving  that  the  nuclear  region  of  the 
cerebellar  complex  is  the  source  of  the  energy,  which  constitutes  the 
cerebellar  influx,  and  as  thus  conlirming  the  view  enunciate<l  by 
Dr.  .lackson  more  than  thirty  years  ago.     .     .     . 

"All  the  facts  that  have  b(>en  (\stablishcd  in  regard  to  the  cere- 
bellum are  in  accord  with  a  view  that  its  cortex  is  conc(>rned  with  the 
rece])tion  of  aft'ercnt  im])ressions  which  are  derivj'd  from  dee})er 
structiM"<'s  hk<-  tlir  nnisclcii  and  joints,  as  well  as  those  which  the 
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organ  receives  from  tlie  hilnriiitli,  and  that  eflFercnt  inipnlses  are 
thus  evoked  from  its  nuiscles,  wliich  are  responsible  for  that  degree 
of  tonus  in  the  general  nuisculature  of  the  organism  which  is  essen- 
tial for  the  maintenance  of  attitude,  and  which  makes  it  possible  for 
coordinated  movements  to  be  executed." 

These  important  statements  show  that  tonicity  of  muscles  depends 
on  the  cerebellum,  and  probably  on  its  miclei,  and  less  so  on  the 
cerebrum.  The  connections  of  peripheral  afferent  fibers  with  the 
cerebellum  is  by  means  of  the  posterior  roots.  It  is  probable  that 
in  excessive  tonicity  destruction  of  the  cerebellar  nuclei  would  ])ro- 
duce  Haccidity.  By  cutting  the  ])()sterior  roots  from  a  s])astic  limb 
we  weaken  or  destroy  this  spasticity  by  removing  the  impulses  to 
the  cerebellum,  on  which  organ  it  depends,  and  therefore  the  opera- 
tion has  a  logical  basis.  Were  we  in  a  position  to  increase  the 
cerebral  inhibition  over  the  motor  tracts,  we  should  not  resort  to 
resection  of  the  posterior  roots. 

A  arious  attem])ts  have  been  made  to  overcome  spasticity.  In  a 
paper  read  in  1905  with  Dr.  Frazier*  before  the  New  York  Neurological 
Society  on  the  treatment  of  cerebral  palsies  and  athetosis,  nerve 
anastomosis  was  discussed.  At  that  time  I  recommended  the 
resection  of  the  posterior  roots  for  the  relief  of  spasticity  and  athe- 
tosis, but  the  idea  was  so  novel  it  called  forth  no  discussion,  and, 
receiving  no  encouragement,  I  hesitated  to  advise  further  an  opera- 
tion that  seemed  too  nnich  like  an  experiment  on  man,  anfl  one  not 
without  danger.  We  therefore  contented  ourselves  with  an  attem])t 
to  relieve  spasticity  and  athetosis  by  anastomosis  of  one  peripheral 
nerve  with  another,  hoping  that  we  might  satisfactorily  tliminish 
aflFerent  impulses,  although  we  knew  that  we  must  diminish  efferent 
impulses,  but  felt  that  sufficient  efferent  motor  im])ulses  would  be  left 
for  fair  discharge  of  function.  The  results  seemed  at  first  V(>ry  prom- 
ising. The  njost  extreme  spasticity  and  athetosis  yielded  to  this 
treatment,  but  the  young  man  on  whom  the  operation  was  performed 
deserted  the  hospital  and  withdrew  himself  from  our  observation. 
When  we  saw  him  again,  some  three  years  later,  athetosis  in  the 
()])er;ited  limbs  had  ahnost  disa])peared,  but  contracture  had  become 
pronounced  and  interfered  greatly  with  voluntary  motion. 

An  attempt  similar  to  ours  lias  been  made  by  Nutt''  recently. 
This  author  believes  that  mudi  may  be  gained  by  cerebral  rest. 
His  method  differs  from  ours  only  in  uniting  the  cut  ends  of  the 
same  nerve  instead  of  uniting  the  cut  ends  of  different  nerves. 

Schwab  and  Allison  have  proposed  another  method  of  treatment 
for  the  relief  of  spasticity.  Their  method  is  described  as  follows: 
"We  have  been  led  to  devise  a  method  which  we  shall  refer  to  as 
nniscle  group  isolation.      This  imj)lies  the  isolation  of  the  muscle 

*  Journal  of  Nervous  nnrl  Mpiit:il   I)ise.n.se,   NFay,   1905;  Ameriran  Journal  of  the  Medical 
Soiences,  March  1900;  liiiversity  of  Pennsylvania  Medical  Hulletin,  January,  1910,  p   314. 
'  American  Journal  of  Orthopedic  Surgery.  Novenilx-r.  1909,  p.  1.51. 
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or  the  group  of  muscles  which  are  at  fauU  in  the  production  of 
contracture,  deformity,  or  athetosis.  It  is  made  effective  by  cutting 
off  from  the  central  nervous  system  the  connection  along  which  the 
abnormal  impulses,  active  in  causing  spasticity  or  athetosis,  are 
transmitted.  This  is  done  by  a  direct  attack  on  the  nerve  itself,  by 
isolating  it,  and  injecting  it  with  an  alcoholic  solution.  There  has 
resulted  in  the  cases  to  be  described  an  immediate  paralysis  of  the 
physiologically  stronger  group  of  muscles  without  interfering  with 
the  free  muscular  use  of  the  antagonists.  At  this  point  physio- 
logical exercises  planned  to  further  strengthen  the  antagonist  may 
be  used." 

Schwab  and  Allison  have  recently  (February  12,  1910)  stated  that 
they  regard  their  method  as  holding  considerable  promise  of  relief. 
They  have  not  attempted  to  cure  spasticity  by  alcoholic  injections 
into  the  peripheral  nerves.  They  believe  that  by  their  method  the 
peripheral  pathway  of  the  spastic  impulses  being  temporarily 
blocked,  their  return  in  the  original  sum  might  be  lessened. 

More  promising  than  any  other  method  for  the  relief  of  spasticity 
has  seemed  to  me  for  some  five  years  the  resection  of  posterior  roots 
innervating  the  spastic  limits.  He  who  studies  disease  probal)Iy 
has  many  indications  justifying  this  operation.  So  far  back  as  1S93 
or  1894  I  observed  return  of  the  patellar  reflex  in  tabes  after  hemi- 
plegia had  occurred.  This  return  of  reflex  irritability  indicated 
that  the  degeneration  of  the  posterior  lumbar  roots  in  this  case  of 
tabes  had  been  sufficient  to  abolish  the  reflex,  but  that  enough  fibers 
were  retained  in  the  posterior  roots  to  })ermit  a  return  of  this  reflex 
when  cerebral  inhibition  over  the  spinal  reflexes  was  removed  by 
degeneration  of  the  pyramidal  tract.  The  opposite  conditions  to 
those  described  in  this  case  have  been  observed  repeatedly.  When 
degeneration  of  the  pyramidal  tracts  has  j)een  followed  l)y  degenera- 
tion of  the  posterior  columns  extending  well  into  the  lumbar  regiiMi, 
in  posterolateral  sclerosis,  spasticity  and  exaggeration  of  tendon 
reflexes  have  given  place  to  fliiccidity  and  dimimition  of  tendon 
reflexes. 

Unquestionably  the  first  operation  for  the  cure  of  spasticity  by 
division  of  the  posterior  roots  was  made  by  ( ).  Foerster's  directions." 
His  first  paper  was  published  in  190S.  He  relied  on  Sherrington's 
experiments  on  monkeys,  by  which  it  was  sliown  that  resection  of  one 
or  two  j)osterior  roots  jjroduced  no  anesthesia,  and  that  the  sensation 
of  any  cutaneous  area  depends  on  three  roots,  and  that  not  until 
three  adjoining  roots  are  cut  does  anesthesia  occur.  As  yet  satis- 
factory investigations  concerning  man  are  wanting,  although  it  has 
been  demonstrated  that  division  of  a  single  j)osterior  root  causes  no 
sensorv  disturbance.      Hruns   believes   that    more   than   three   roots 


"  ZeiLsclirift  fiir  Orthoiiiidische  ChiriirKie.  190S.  xxii,  1   to  3;    MitteiliiiiRpn  aus  <len  Cireiiz- 
ge'jieU'n  der  Mrdizin  nnd  Cliirurgie,   1!>09,  xx,  493. 
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may  supply  any  ciitaiieous  area.  Foerster  has  nevt-r  had  more  than 
two  adjoininu;  roots  divided. 

For  tlie  report  that  he  makes  in  his  second  paper  he  selected  two 
cases  of  congenital  spastic  diplegia,  one  case  of  tuberculous  cervical 
spondylitis,  one  case  of  multij)le  sclerosis,  and  one  case  of  hemi- 
plegia. After  the  operation  a  certain  resistance  of  the  muscles 
persisted  for  several  weeks  in  passive  movement  and  extension  of 
the  limbs.  This  resistance  he  attributes  to  the  ])ain  from  the  irrita- 
tion of  the  posterior  roots  produced  by  the  cutting.  He  found  at 
first  after  the  operation  that  the  leg  was  flexed  at  the  knee  and  the 
thigh  flexed  on  the  hip,  rotated  inward,  and  adducted.  This 
position  alters  as  the  cut  roots  degenerate,  as  does  also  the  resistance 
of  the  muscles  in  passive  movement.  In  spastic  paralysis  cutting 
of  tendons  or  muscles  seldom  is  successful.  In  some  cases  tenotomy 
may  be  necessary  after  division  of  the  roots.  Foerster  recommends 
that  the  limbs  should  be  placed  in  some  corrective  aj)j)aratus  after 
division  of  the  roots,  to  avoid  faulty  j)osition. 

The  Achilles  reflex  was  lost  after  the  operation  in  Foerster's  cases. 
He  attributes  this  to  the  cutting  of  the  second  sacral  and  possibly 
also  of  the  flfth  lumbar  root.  It  is  not  known  positively  in  which 
posterior  roots  the  Achilles  reflex  arc  lies,  but  Foerster  places  it  from 
his  cases  in  the  flrst  and  second  sacral  and  possibly  fifth  lumbar  roots. 

Tietze^  says  the  operation  is  not  very  dangerous.  He  had  five 
cases  with  one  death,  and  death  in  this  case  was  by  infection  from 
decubitus.  (lottstein  had  two  operations  and  Kiittner  five  opera- 
tions and  no  deaths.  It  is,  however,  recognized  as  a  major  operation. 
Tietze  refers  to  another  fatal  case  in  which  collapse  occurred  before 
the  roots  were  cut. 

Successful  cases  treated  by  this  means  have  l)een  reported  by 
Clarke  and  l^iylor,**  and  Taylor  has  diminished  the  seriousness  of 
the  operation  Ijy  devising  unilateral  laminectomy. 

Dr.  Frazier  and  I  have  reported  one  case  in  detail  in  which  the 
results  of  the  surgical  treatment  have  been  most  satisfactory.  Since 
the  publication  of  that  report  the  improvement  in  the  patient's 
gait  has  been  marked.  He  has  been  receiving  systematic  training 
in  walking  fr  -m  Dr.  Wm.  Burdick. 

The  patient  referred  to  at  a  previous  part  of  this  pajx-r,  on  whom 
nerve  anastomosis  was  ])erformed,  has  also  i)een  treated  1)V  this 
method  of  resection  of  the  posterior  roots  by  Dr.  I-'ra/ier,  and  in 
this  case  the  cervical  roots  were  cut.  lmj)n)vement  in  this  case 
also  is  distinct,  but  tenotomy  may  be  needed  on  account  of  the 
shortening  of  the  flexor  muscles  of  the  elbows. 

Resection  of  posterior  roots  is  useless  when  j)aralysis  is  intense. 

In  regard  to  some  of  the  objections  made  to  the  treatment,  I 
acknowledge  that   the  operation  is  serious;  had    it    not    been   so   I 

">  Mitteilungen  aus  den  Grcnzgebieten  der  Modizin  iind  Chirurgie,  1909,  xx,  5.59. 
*  New  York  Medical  Journal,  January  29,  1909,  p.  21.5. 
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should  not  have  remained  contented  in  1905  in  merely  proposing 
this  operation,  but  because  of  its  seriousness  we  hesitated  to  carry 
out  the  suggestion.  Cortical  rest  produced  by  peripheral  operations 
seems  to  me  a  condition  of  little  weight  in  the  treatment  of  spasticity. 

The  overlap  of  sensory  distributions  is  considerable,  but  this  does 
not  mean  that  all  the  posterior  roots  of  a  limb  must  be  cut  to  lessen 
spasticity.  In  the  lumbar  region  the  roots  at  their  origin  are  near 
together;  and  in  the  cervical  region,  though  not  so  near  as  in  the 
lumbar  region,  they  are  still  close  to  one  another,  and  therefore 
exposure  of  a  very  large  area  is  not  necessary.  No  one  would  desire 
complete  sensory  paralysis  from  cutting  the  posterior  roots;  a  paral- 
vsis  of  this  kiufl  would  be  unnecessary,  and  would  ])robably  cause 
incoordination  and  defeat  the  object  of  the  operation.  Indeed, 
because  of  the  overlapping  of  root  distributions  loss  of  sensation  is 
not  likely  to  occur.  Considerable  inijjairment  of  sensation  developed 
in  our  first  case,  but  this  was  probably  because  the  man  had  had 
previously  great  impairment  of  sensation  from  his  injury,  and  while 
sensation  had  returned,  the  fibers  within  the  cord  were  far  from 
normal,  and  therefore  after  the  resection  of  certain  posterior  roots 
too  few  afTerent  fibers  were  left  for  the  maintenance  of  sensation. 
Little  or  no  disturbance  of  sensation  was  caused  in  oiu'  second  case 
by  extensive  resection  of  posterior  cervical  roots. 

In  conclusion,  I  would  say  that  a  means  has  been  devised  full  of 
promise  for  selected  cases  of  spasticity  and  athetosis,  and  that  these 
conditions  which  formerly  perplexed  and  baffled  us  have  in  a  con- 
siderable measure  yielded  to  treatment.  Undue  enthusiasm  is  to  be 
deprecated,  as  bringing  the.  method  into  disrepute.  Cases  must 
be  carefully  selected,  and  only  those  are  available  in  which  sjiasticity 
is  great  and  weakness  is  comparatively  slight.  The  association  of 
athetosis  need  not  be  a  deterring  factor,  as  the  strength  of  a  limb 
often  is  increased  by  the  excessive  muscular  action  of  athetosis. 
As  in  every  new  method,  caution  is  needed,  and  proper  valuation 
can  be  placed  upon  the  method  only  when  more  experience  has  been 
obtained. 


THE  PATHOGENESIS   OF  THE  TOXEMIA  OF  PREGNANCY.' 
By  James  Ewing,  M.i)., 

PROFKSSOR    OF    PATHOLOGY    IN   THE    CORNELL    UNIVERSITY    MEDICAL    COLLEGE,    NEW    YORK. 

It  is  a  curious  maladjustment  of  Nature  thiit  ])l;u'es  pregnancy 
auioug  conditions  difficult  to  sej);ira(('  from  the  pathological.  ^Ve  are 
accustouied  to  refer  the  high  morbidity  of  gestation  to  tlic  unhy- 
gienic iuHucncesof  modern  life,  and  love  to  vvfvr  to  llu-  Indian  women 

'  Rcml  nt  n  joint  mrotinK  of  the  Pathological  Society  of  Philadelphia  and  the  Philadelphia 
Obstetrical  Woricty,  IVbruary  10.  1910. 
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who  overtook  the  moving  caravans  of  their  tribes  after  a  brief  tlehiy 
for  parturition,  but  history  says  httle  about  the  women  who  never 
caught  up  with  the  caravan.  Today  obstetrics  in  India,  China,  and 
Africa  deals  with  the  same  ponderous  process  and  meets  the  same 
formi(hible  hazards  as  in  Europe  and  America.  Tlie  comparative 
study  of  gestation  reveals  throughout  the  animal  kingdom  a 
certain  lethal  tendency  reaching  its  acme  in  some  orders  of  insects 
in  which  ovulation  necessarily  entails  death.  Indeed  the  human 
family  is  comparatively  fortunate  in  many  of  its  natural  relations 
to  the  propagation  of  the  species,  while  increasing  medical  intelli- 
gence should  eventually  shield  maternity  with  efi'ective  safeguards 
not  provided  for  the  lower  animals. 

Of  the  many  clinical  or  more  obvious  signs  of  the  intrinsic  ])athol- 
ogy  of  gestation,  some  are  exhibited  by  the  great  majority  of  gravida, 
while  the  notable  minority  who  seem  to  escape  are  all  liable  to  the 
larger  accidents  of  parturition  and  the  puerperal  state.  Anatomical 
studies  long  ago  pointed  to  the  kidney  as  the  organ  most  liable  to 
suffer  damage  and  most  responsible  for  the  characteristic  grave 
disorders  of  gestation.  Leyden's  "kidney  of  pregnancy"  is  firmly 
established  as  a  very  conmion  and  in  some  degree  probably  coastant 
pathological  condition.  It  consists  essentially  of  a  definite,  often 
jjronounced  grade  of  fatty  ilegeneration,  which  forms  a  background 
for  the  more  severe  lesions  which  are  often  encountered  in  disease, 
and  which  include  acute  degeneration,  exudative  nephritis,  glomerulo- 
nephritis, or  widespread  necrosis,  reaching  at  times  almost  complete 
destruction  of  the  organ.  In  some  respects  these  renal  lesions  and 
the  avssociated  symptoms  are  peculiar  to  })regnancv,  and  at  least  in 
their  extent  and  severity  they  are  not  paralleled  in  any  other  auto- 
toxic  state. 

For  more  than  fifty  years  attention  has  been  directed  toward  the 
liver  as  the  probable  seat  of  disease  in  several  of  the  grave  and  fatal 
disorders  of  j)regnancv.  I  find  these  indications  very  clearly  aj)par- 
ent  in  von  Frerich's  famous  work  on  Diseases  of  the  Liver.-  Here 
are  presented  the  clinical  symptoms  and  anatomical  lesions  of  acute 
malignant  jaundice,  acute  yellow  atrophy,  and  eclampsia,  with  such 
accuracy  and  force  that  the  hepatic  lesions  have  never  since  lost  the 
prominence  which  his  observations  helped  to  give  them.  It  seems 
to  have  been  the  opinion  of  von  Frerichs  and  Kleb.s''  and  others 
that  all  these  diseases  with  pronounced  hepatic  lesions  were  closely 
related  conditions,  but  in  1S96  Jurgens^  pointed  out  the  specific 
anatomical  changes  of  the  hemorrhagic  hepatitis  of  eclampsia,  and  he 
with  Lubarsch,^  Schmorl,"  and  many  later  writers,  have  endeavored 

-  Diseases  of  the  Liver,  Sydenham  Soc.  Trans.,  I860,  192. 
3  Ziegler's  BeitraRe,  1888.  iii,  1. 

*  Fettemboli  u.  Metastase  von  Leberzellen  bei  Eclampsie.  Hcrl.  klin.  Woch.,  1886.  519. 
5  Die  Puerperaleclampsie,  Erg.  d.  allg.  Path,  etc.,  1896,  I  Aht. 

*  Path.-Anatom.  Untersuch.  iiber  Puerperaleclampsie,  Leipzig,  1893,  Arch.  f.  Gyn.,  1902, 
Ixv.  504. 
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to  establish  a  sharp  distinction  between  eclampsia  and  other  aiitotoxic 
states.  Althouj>:h  it  is  a  rule  that  auto-intoxications  show  mild  as 
well  as  severe  forms,  there  was  for  many  years  little  tendency  to 
connect  the  fatal  hepatic  cases  with  the  milder  disorders  of  preg- 
nancy. The  door  to  progress  in  this  direction  was  opened  by  I^inde- 
mann,'  1892,  who  in  a  fatal  case  of  prolonged  pernicious  vomiting 
described  multiple  neuritis  and  advanced  degenerative  lesions  in  the 
organs,  especially  in  the  liver,  and  referred  the  vomiting  and  ptyalism 
to  degenerative  changes  in  the  central  and  peripheral  nervous  systems. 
In  1895  Eulenberg*  collected  thirty-eight  cases  of  neuritis  with 
hyperemesis,  most  of  which  recovered.  The  toxic  nature  of  hyper- 
emesis  was  here  strongly  indicated,  as  well  as  its  probable  association 
with  lesions  of  the  liver.  Thus  the  basis  was  laid  for  inculpation 
of  the  liver  in  all  the  peculiar  autotoxic  states  of  gestation.  The 
more  thoroughly  the  organ  has  been  examined  the  more  constant 
have  certain  lesions  been  found  to  be,  so  that  today  one  must  recog- 
nize the  liver  of  pregnancy  as  well  as  the  characteristic  kidney  of 
this  supposed  physiological  condition.  In  1885  Roughton''  pointed 
out  that  in  normal  pregnancy  the  liver  often  shows  mild  grades  of 
just  those  lesions  which  appear  in  pronoimced  form  in  the  fatal 
disorders. 

According  to  Hofbauer,'"  1908,  the  li\er  in  pregnancy  constantly 
shows  in  some  degree  the  following  alterations :  (1)  Fatty  degenera- 
tion of  central  portions  of  lobules;  (2)  limitation  of  glycogen  to 
the  peripheral  portions;  and  (3)  bile  stasis.  These  changes,  he 
believes,  explain  the  functional  disorders,  long  recognized  by  French 
writers,  which  consist  in  diminished  capacity  to  metabolize  carbo- 
lize  hydrates,  a  tendency  toward  glycosuria,  and  lessened  detoxicat- 
ing  power. 

The  unstable  nervous  system  of  the  pregnant  woman  has  probably 
never  escaped  comment,  has  been  the  subject  of  much  curious  and 
some  absurd  speculation,  and  even  in  recent  years  (ierman  obstet- 
rical opinion,  led  by  Ahlfeld"  and  Kaltenbach,'"  was  disposed  to 
attribute  to  this  factor  the  greater  shari'  of  the  disorders  and  even 
many  of  the  fatalities  of  gestation.  There  is  no  doubt  that  the 
threshold  of  functional  activity  of  the  nervous  svstem  is  lowered  in 
pregnancy  and  that  this  factor  greatly  influences  sym])t()niatology. 
Bhnureich  and  Znntz''^  secured  interesting  exj)eriniental  evidence  in 
this   held   when   they   showed    that   pregnant    ral)l)its   subjected    to 

'  Ziif.  p'ltti.  Ati:it.  (1.  tiiiH(iIll>;iroii  Krbreclx-n  d.  SclnviiMRrreii,  Out.  f.  ;i1Ik.   Path.,  1S!)2,  iji, 

"  I 'flier  piiprperalp  Neuritis  u.  Polyneuritis,  Deut.  med.  Woch..  ISO"),  1 1S,  I  111. 
»  Liiiicet,  ISS.'),  ii.  425. 

'"  H«'itniKe  z.  Aetiid.  u.  z.  Klinik  d.  CJravirtit;itstoxiro.son,  Zsrhr.  f.  Cob.  u.  Ci.vii..  I1H17,  Ixi, 
L'dO. 

"  H.vpereinp.si.s  Krnvidaruin.  I'lyali.smu.s,  IIy,sf.erie,  Centrll).  f.  (iyn.,  ISOl.  xv,  ;}29, 

"  I'fber  Hyppreine.sis  Rrav.,  Zeit.sflir.  f.  deb.  u.  C.yii.,  1891,  xxi.  200. 

"  Ivxper.  u.  kliii.  Beitr.  z.  Path.  d.  Ik-luinpsie,  .\rch.  f.  tiyn.,  1902,  Ixv,  7.5T. 
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repeated  light  blows  on  the  head  responded  with  convulsive  move- 
ments far  more  readily  than  controls. 

Nervous  irrital)ilit_v  forms  a  part  of  the  abnormal  physiology  of 
gestation,  but  that  any  form  of  intrinsic  neurosis  can  account  for 
the  grave  disorders  of  pregnancy  is  a  doctrine  always  without 
scientific  foundation,  and  now  largely  abandoned.  An  unstable 
nervous  system  is  the  medium  of  expression  of  some  symptoms  of 
disturbed  functions  of  other  organs,  l)ut  of  these  disorders  of  func- 
tion the  nervous  svstem  originates  none,  althouijii  airtfravatino;  and 
perpetuating  many.  There  are,  thus,  as  very  common  changes  in 
what  passes  as  normal  pregnancy,  lesions  in  the  chief  excretory  organ, 
the  kidney,  in  the  main  organ  of  metabolism,  the  liver,  and  func- 
tional instability  of  the  nervous  system,  the  great  organ  of  the  expres- 
sion of  symptoms. 

Starting  from  the  basis  of  these  essential  disturbances  of  structure 
and  function  of  the  organs,  the  pronounced  clinical  forms  of  the 
toxemia  of  pregnancy  show  striking  variations,  which  tend  to  im- 
press the  observer  as  wholly  different  diseases.  Ordinary  and 
pernicious  vomiting,  acute  yellow  atrophy,  malignant  jaundice,  and 
eclampsia  would  seem,  superficially,  to  have  little  relation  to  one 
another.  The  older  writers,  however,  were  inclined  to  regard  eclamp- 
sia and  yellow  atrophy  as  in  some  way  related,  while  several  French 
oi)servers  were  connnitted  to  the  l^elief  in  the  autotoxic  nature  of  the 
chief  disorders  peculiar  to  pregnancy,  without,  however,  defining 
the  nature  of  the  relation  between  them. 

Isolated  suggestions  that  many  of  the  milder  symptoms  were 
connected  with  degeneration  of  the  liver  were  made  by  Duncan"  in 
1879  and  by  Roughton  in  18S5.  Before  ]S()4  Davis'"  recognized 
certain  forms  of  toxemia  and  based  his  diagnosis  and  treatment 
partly  on  the  low  urea  ratio  and  the  presence  of  glucose  and  acetone 
in  the  urine.  AUbutt,'"  Bacon, '^  and  Schwab'**  discussed  the  toxic 
and  he])atic  origin  of  pernicious  vomiting  in  INUO.  St.  Blaise,"* 
in  1898,  constructed  a  strong  argument  for  the  view  that  all  the  mild 
disorders  are  the  result  of  functional  disturbance  of  the  liver  and 
constitute  only  a  prelude  to  the  eclamptic  seizure.  He  emphasized 
especially  the  resemblance  between  these  disorders  and  those  of  recog- 
nized cases  of  hepatism,  and  mentioned  the  low  urea  ratio  of  both 
conditions.  In  France,  also.  Bar'"  and  Roger"'  had  discussed  the  sig- 
nificance of  the  low  urea,  high  aunnonia,  and  the  presence  of  pej)tones 
in  the  urine.  In  1903  AVhitney  and  Clapp"  presented  a  careful  study 

'<  Hepatic  Diseases  in  Gyn.  and  ObstPtries,  Med.  Times  and  Gazette,  1879,  i,  57. 

'*  Toxemia  of  Pregnancy.  Amf.h.  Jour.  Med.  Sci.,  1894,  cvii,  147. 

"5  Lancet,  1897,  i,  579.  '"  Amer.  Jour.  Med.  Sri.,  1898,  cxv,  683. 

"  De  I'autointoxications  grav.  et  de  se.s  consequences.  Arch.  gen.  de  m^d.,  1897,  ii,  720. 

"  Les  autointoxications  Kravidi<4ue.s.  Annal.  rle  gyn.  et  d'obstct..  1898,  1,  342,  .372. 

="  Mercier  et  Menu,  Trait.'  d'accouch.,  1897,  iii.  703. 

-'  Action  du  Foie  .sur  les  poisons.  These  de  Paris,  1887. 

"  Urinary  Changes  in  Pregnancy,  etc.,  Amer.  Gynecology,  1903,  iii,  121. 
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of  the  urinary  nitrogen,  pointing  out  the  high  proportion  of  nitrogen 
precipitable  by  phosphotungstic  acid  in  eclampsia,  and  suggested 
the  possibility  that  this  sign  might  prove  of  diagnostic  value.  Prevail- 
ing obstetrical  opinion,  however,  persistently  ignored  the  importance 
of  these  observations.  In  1903  ^Yilliams  was  fully  abreast  with 
current  views  when,  in  his  Text-hook  of  Obstetrics,  he  presented  the 
toxic  and  hepatic  theory  merely  as  worthy  of  consideration  and 
discussed  toxemia  and  hyperemesis  as  different  conditions.  The 
first  definite  observation  clearly  indicating  that  the  ordinary  vomiting 
of  pregnancy  results  from  a  toxic  process  which  may  end  in  acute 
yellow  atrophy  was  made  by  Stone'^  in  1903  in  a  case  studied  in  the 
Cornell  Laboratory.  The  general  conclusions  drawn  from  this  and 
a  series  of  other  cases  I  presented  to  the  New  York  Obstetrical 
Society  in  1904,'^  which  were  to  the  effect  that  persistent  vomiting, 
acute  yellow  atrophy,  and  eclampsia,  are  closely  related  toxic  condi- 
tions of  metabolic  and  chiefly  of  hepatic  origin,  and  that  chemical 
analysis  of  the  urinary  nitrogen  gives  indications  in  support  of  this 
view,  and  should  be  employed  in  diagnosis.  For  three  years  there- 
after Wolf  and  1""'  endeavored  to  determine  the  exact  relation  between 
changes  in  the  urinary  nitrogen  and  the  diseases  in  question,  ]iub- 
lishing  the  results  in  1907."''  Williams,"'  and  Edgar,-*  accepting  the 
toxic  theory  of  origin,  employed  urinary  analyses  in  many  clinical 
causes,  with  somewhat  different  interpretations  and  varying  success. 
Williams,  in  1900,  gave  a  full  review  of  current  theories  regarding 
toxemia,  and  endeavored  to  establish  the  urinary  ammonia  ratio 
as  a  safe  guide  in  diagnosis  and  prognosis.  Although  his  inter- 
pretation of  the  significance  of  the  anuuonia  ratio  was  probably 
too  rigid,  his  observations  were  of  nuich  value  in  drawing  attention 
to  the  importance  of  detailed  urinary  analyses  in  toxemia. 

Today  the  main  points  at  Issue  concern  the  scope  of  the  toxic 
form  of  hyperemesis,  the  significance  of  the  urinary  changes  con- 
nected with  it,  the  relation  between  the  toxic  symptoms  of  early 
j)regnancy  and  eclampsia  in  the  late  months,  while  o])inions  re- 
garding the  padiogenesis  of  eclampsia  still  remain  uncertain. 

Regarding  the  relation  of  toxic  and  other  forms  of  vomiting  it  is 
clear  diat  any  cause  of  vomiting  may  be  operative  in  pregnancy. 
Vet  the  characteristic  hyjx'reniisis  of  gestation  is  a  very  definite 
clinical  entity,  and  1  think  the  only  safe  position  to  take  is  that  it  is 
always  of  toxic  origin,  and  that  an  ajiatomical  basis  of  the  disease 
is  found  in  the  parenchymatous  degeneration  of  (he  liver  and  kidneys 

"Toxemia  of  Pregnancy,  Anieririiri  CynocoIoRy,  IDO.S,  iii,  SIS;  Now  York  Mrd.  Jour., 
190.5,  Ixviii,  295. 

'-'•  The  Piith.  Anat.  and  PatlioKon.  of  tlic  Toxemia  of  Pregnancy,  Amer.  .lour.  01),stet.,  1905, 
li.  1-15. 

"  The  Clinical  Sinnirwance  of  the  I'rinary  Nitrogen,  .\mkh.  .lotin.  Mkd.  Sri.,  190C,  exxxi,  751. 

»  The  Met.'iliollHm  in  the  Toxemia  of  Pregnancy,  .Amer.  .lour.  Oh.stet.,  1007,  Iv,  280. 

''  I'eniicion.s  Vomiting  of    I'regnaney,  .Johns  Ilupkins  IIo.<ipital  Mull..   100(1,  wii.  71. 

•a  New  York  Medical  .lournal,  MMIG,  Ixxxiii,  S07.  9.57. 


ewixg:  toxemia  of  phegnaxcy  833 

which  there  is  abundant  reason  for  believing  is  present  in  every  such 
ca.se.  It  is  especially  important  to  urge  that  the  severe  and  persistent 
cases  of  the  characteristic  vomiting  are  always  of  autotoxic  origin, 
notwithstanding  the  fact  that  they  may  cease  after  many  a])parently 
trivial  procedures.  Here  I  am  reminded  of  the  observation  of 
Strauss/"  who  saw  long-standing  hyperemesis  stop  when  the  patient 
was  anointed  with  holy  water  forty-eight  hours  before  her  death. 

The  availaVjle  data  indicate  that  the  ordinary  vomiting  of  preg- 
nancy is  the  early  sign  of  a  continuous  train  of  metabolic  disturl)ances 
which  end  in  fatal  hyperemesis,  malignant  jaundice,  and  acute 
yellow  atrophy.  The  pathogenesis  of  the  early  toxemia  is  a  comj^lex 
subject,  but  the  evidence  points  to  functional  disturbance  of  the  liver 
of  metabolic  origin  as  the  essential  factor.  Tracing  the  origin  of  this 
metabolic  disturbance,  one  is  led  directly  to  such  factors  as  the 
hereditary  predisposition,  the  previous  condition  of  the  patient,  the 
cessation  of  the  menses,  the  influence  of  the  nervous  system,  the 
increased  demands  on  metabolic  activity,  the  sudden  loss  of  an 
adequate  food  supply,  and  functional  disturbance  of  the  thyroid 
and  parathyroid  glands.  There  is  something  in  gestation  that 
seems  to  call  for  a  readjustment  of  metabolic  processes.  We  cannot 
exactly  define  the  nature  of  this  influence,  but  I  think  its  character 
is  suggested  by  the  fact  that  some  animals  eat  little  or  no  protein 
food  during  gestation.  From  the  moment  of  conce])tion  there  seems 
often  to  be  a  distinct  reduction  in  the  ca})acity  to  digest  and  adapt 
alien  proteins,  suggesting  that  the  tissues  of  the  embryo  are  built 
up  chiefly  from  the  maternal  tissues  and  that  a  nervous  mechanism 
shuts  off  the  ordinary  supply  of  alien  food  j)roteins. 

The  failure  of  menstruation  seems  to  be  an  imjjortant  factor  in 
some  cases,  as  has  been  shown  by  Keiffer.^"  Tiiere  is  a  t(^xemia  of 
menstruation  which  may  exactly  resemble  that  of  pregnancy,  both 
clinically  and  in  the  chemistry  of  the  urine.  Intestinal  putrefaction 
figures  ])rominently  in  a  considerable  group  of  cases  with  high  and 
variable  indicamuMa.  With  a  liver  defective  in  metabolic,  detoxica- 
ting,  and  biliary  functions,  a  rich  protein  diet  is  imperfectly  digested 
and  metabolized,  indol  and  other  putrefactive  products  are  formed 
in  excess  and  in  turn  damage  the  liver  still  further,  so  that  a  vicious 
circle  of  infiiiences  is  established  leading  at  times  to  some  very  severe 
forms  of  auto-intoxication.  Here,  as  shown  by  Dirmoser,'' milk  diet 
and  intestinal  hygiene  may  bring  promjjt  relief. 

The  element  of  starvation  is  of  undoubted  importance  in  some 
patients,  and  in  prolonged  cases  must  be  charged  with  the  extreme 
emaciation  which  occurs.  Indeed,  it  has  been  claimed  that  starva- 
tion accounts  for  all  the  urinary  changes  in  some  cases  and  robs  these 

»  Amer.  .Tour.  Obstct.,  1900,  liii,  1G4. 

^  La  menstruation  dans  ses  rapports  avec  la  pathologic  gdn..  Jour.  rObst<5trique,  Paris,  1897, 
ii,  289. 

31  Der  Vomitus  Gravidarum,  Wien,  1901. 
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urinary  sigas  of  any  particular  significance.  As  this  has  been  the 
chief  criticism  raised  against  the  present  interpretation  of  hyper- 
emesis,  it  seems  desirable  to  consider  it  in  some  detail. 

It  may  first  be  conceded  that  in  some  cases  of  hyperemesis  the 
urinary  changes  are  wholly  or  chiefly  the  result  of  starvation  sud- 
denly established  in  an  organism  requiring  profluction  of  energy 
from  an  unusual  source.  It  is  then  necessary  to  point  out  that 
starvation  is  itself  a  definite  and  sometimes  rapidly  fatal  to.xic  pro- 
cess. Fasting  dogs  not  infrecjuently  pass  into  a  condition  of  acute 
intoxication  with  increase  of  nitrogen  output,  gastro-enteritis,  de- 
generation of  the  liver,  and  death  (Schulz).^-  From  the  extensive 
literature  on  starvation  one  may  refer  to  the  recent  study  of  Bianchi,^^ 
who  finds  that  fasting  mice  and  rabbits  present  granular  degenera- 
tion of  the  liver  and  kidneys  similar  to  that  occurring  in  aseptic 
autolvsis  or  produced  by  infusion  of  hypotonic  salt  solution.  This 
condition  he  designates  as  tonolijsis.  In  the  later  stages  the  fat  and 
glycogen  of  the  liver  disappear,  juiclear  pyknosis  and  karyorrhexis 
and  cell  necrosis  occur,  and  this  condition  he  calls  toxolysis.  From 
simple  tonolytic  changes  the  animals  may  recover,  but  the  toxolytic 
condition  is  self-perpetuating  and  the  animals  die  in  spite  of  food. 
In  view  of  these  observations,  which  are  in  line  with  many  studies 
of  similar  import,  it  must  be  said  that  if  starvation  accounts  for  tl  e 
toxemia  of  pregnancy,  the  condition  still  belongs  among  auto-intoxica- 
tions, while  the  importance  of  the  urinary  signs  of  starvation  becomes 
increased  rather  than  diminished. 

But  neither  the  clinical  symptoms  nor  the  pathological  anatomy 
nor  the  urinary  chemistry  of  this  toxemia  are  those  of  pure  starvation 
as  it  occurs  in  other  subjects.  Starvation  is  not  marked  by  persis- 
tent vomiting,  pruritus,  salivation,  jaundice,  maniacal  delirium,  and 
a  fatal  course  in  ten  days  or  two  weeks.  The  organs  in  fatal  starva- 
tion do  not  show  extensive  grades  of  fatty  degeneration  with  necrosis 
of  large  portions  of  the  liver  lobules  or  advanced  hepatic  atrophy. 
They  show  simple  atrophy  of  liver  cords,  granular  degeneration, 
and  focal  necroses.  Regarding  the  significance  of  the  urinary 
changes  in  toxemia,  it  is  diflicnlt  to  detcrniiiie  how  far  they  should 
be  referred  to  the  simj)le  witiidrawal  t)f  food  or  to  what  extent  they 
signify  an  injury  to  important  organs.  In  some  cases  the  total  nitro- 
gen is  low,  the  urea  low,  ammonia  high,  rest  nitrogen  low,  and  acetone 
bodies  are  present.  Such  cliangcs  may  seem  to  result  from  simple 
inanition,  and  to  have  no  fnrtlier  significance,  yet  the  validity  of 
this  view  is  by  no  means  certain.  In  j)rofessional  fasters  a  high 
ammonia  ratio  means  the  consumption  of  tissue  proteins  and  fats  in 
tlie  absence  of  carbohydrates,  but  not  (hat  tlu>  organism  is  in('aj)able 
of  maintaining  normal  metabolism.      In  toxemia  a  similar  ammonia 

"  Arch.  f.  <1.  KPs.im,  I'hy.sinl.,  1S99.  Ixxvi.  379. 

•"  IjclxT-  unci  Ni<Tfri/,f|lcii  waliiciiil  d.  \i'rliuTiK«'ning.  F'ratikfiirtcr  /.t.-^rhr.  f.  Path..  1909.  iii, 
723. 
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ratio  means  that  the  ])atient  is  iiu'a])al)le  of  ihifesting,  absorbing,  and 
probably  of  l)urnini;  the  snpply  of  proteins,  fats,  and  carl)oliyfh'ates 
that  is  usually  forced  upon  it.  I'he  urinary  signs  of  the  two  condi- 
tions may  be  similar,  but  the  clinical  significance  of  these  signs  is 
entirely  (Hfferent. 

In  other  cases  the  total  nitrogen  is  high,  lOto  12grams,withoutstrict 
relation  to  the  nitrogen  intake,  the  lu'ea  and  annnonia  are  low,  but 
the  rest  nitrogen  is  increased  200  to  300  per  cent.  I  know  of  no  similar 
urinary  findings  in  starvation  in  other  subjects.  They  may  occur, 
possibly  in  the  cyclic  vomiting  of  children,  l)ut  if  so  they  must  belong 
to  Bianchi's  toxolytic  stage  of  the  process  of  starvation,  in  which  there 
are  serious  lesions  of  the  liver.  Such  conditions,  however,  are 
common  in  the  toxemia  of  pregnancy,  especially  when  jaundice 
points  to  disturbance  of  the  liver.  Many  patients  seem  unable  to 
appropriate  the  available  food  supply,  and  show  their  worst  symp- 
toms shortly  after  a  full  meal.  These  attacks  are  not  due  to  starva- 
tion in  any  proper  use  of  the  word,  but  in  all  proljability  they  result 
from  failure  to  metabolize  the  products  of  digestion.  Here  the 
theory  of  defective  desamidization  seems  to  apply,  as  the  rest  nitrogen 
of  these  patients  is  usually  high. 

Some  years  ago  Sciiol  ten,  "l)y  administering  glucose,  greatly  reduced 
the  high  ammonia  of  the  urine  in  hyperemesis  without  affecting  the 
other  symptoms.  Wolf  and  I  confirmed  tin's  observation  for  certain 
moderately  severe  cases,  and  drew  the  conclusion  that  hyperemesis 
is  not  an  acid  intoxication. 

Underbill  and  Rand^"  have  recently  reported  an  experiment  of 
this  sort  in  a  severe  case  receiving  75  to  300  grams  of  dextrose  by 
rectum.  During  the  first  five  davs  the  ammonia  rose  in  spite  of  the 
dextrose.  It  began  to  fall  when  the  dextrose  was  reduced  from 
300  to  75  grams.  The  reduction  from  2.4()  to  ().()7  gram  (41  to  20 
per  cent.)  from  the  fourth  to  the  ninth  day  failed  to  bring  the  ammo- 
nia as  low  as  it  was  before  the  dextrose  was  begun,  and  part  of  this 
fall  must  be  referred  to  the  reduction  in  total  nitrogen  from  6  to  3.24 
grams.  From  the  ninth  day  the  annnonia  rose  steadily  in  spite  of 
dextrose,  reached  a  higher  j)oint  than  before  (2.04  grams,  57  percent.), 
and  the  pregnanc-y  had  to  be  terminated.  On  the  day  of  the  lowest 
ammonia  the  patient  was  not  making  as  much  urea  as  on  the  day 
of  highest  annnonia,  while  the  symptoms  were  not  relieved.  The 
urea  formation  was  therefore  a  better  index  of  the  y)atient's  condition 
than  was  the  annnonia  under  dextrose  therapy.  If  this  experiment 
shows  anything  more  than  unexplained  variations  in  annnonia 
excretion,  it  demonstrates  the  impossibility  of  controlling  the  ammo- 
nia and  the  symptoms  with  dextrose.  While  the  dextrose  seemed  to 
have   a    temporary   infiuence   in   correcting   the   acidosis,    its   chief 

«  Beitriige  z.  Geb.  u.  Gyii.  (Hegar).  IWO,  iii.  .3. 

'*  The  Peculiarities  of  Nitrogenous  Metabolism  in  Pernicious  Vomiting  of  Pregnancy,  Arch. 
Int.  Med.,  1910.  v,  61. 
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influence  was  to  transfer  tlie  soiu'ce  of  energy  from  protein  to  car- 
holiydrate,  thus  reducing  the  total  nitrogen  and  obscuring  the 
deficiency  in  urea-forming  function.  I  interpret  the  experiment 
as  showing  chiefly  that  both  the  urea-forming  and  the  glycogenic 
functioixs  were  deflcient. 

The  experiments  with  glucose  do  not,  therefore,  rob  the  urinary 
analysis  of  its  value  as  a  diacjnostic  sign,  since  ammonia  is  a  measure 
of  a  toxic  form  of  starvation  and  at  the  same  time  of  the  urea-forming" 
function.  In  spite  of  its  antiket(^genic  power  glucose  does  not 
greatly  or  permanently  reduce  the  ammonia,  and,  although  a  nutrient, 
it  does  not  relieve  the  symptoms.  'I'hree  hundred  grams  of  glucose 
ought  not  only  to  correct  the  acidosis,  but  it  should  relieve  the  symp- 
toms of  simple  hunger,  but  its  eft'ects  in  hyperemesis  show  that  this 
condition  is  something  more  than  lack  of  food.  Thyroid  extract, 
which  is  not  a  nutrient,  not  only  corrects  die  acidosis  of  toxemia, 
but  it  relieves  the  symptoms,  proba])ly  because  it  improves  nitro- 
genous metabolism  and  facilitates  urea  formation. 

The  high  rest  nitrogen  of  many  cases  of  toxemia  we  found  to  be 
a  very  significant  feature  of  the  urinary  changes.  This  increase, 
which  is  partly  of  amino-acids,  may  be  missing  in  some  cases  in  which 
the  ammonia  runs  high,  but  in  others  it  may  be  very  pronounced, 
and  being  often  the  only  notable  urinary  change,  we  are  disposed  to 
think  that  defective  desamidization  is  an  important  factor  in  some 
phases  of  the  disease.  Leaflies^''  recognizes  the  importance  of  this 
high  undetermined  nitrogen,  but  Underbill  would  discard  entirely 
the  theory  of  defective  desamidization,  and  asserts  that  there  is  no 
evidence  that  it  existed  in  our  reported  cases.  Yet  in  support  of 
this  statement  he  refers  only  to  a  class  of  cases  which  were  grouped 
together  partly  because  they  showed  chiefly  high  ammonia  and 
little  or  no  sign  of  defective  desamidization,  l^ut  he  ignores  a  larger 
group  in  which  the  rest  nitrogen  was  high. 

The  clinical  significance  of  the  rest  nitrogen  has  been  doubted 
also  on  the  ground  that  this  fraction  in  many  cases  in  which  it  is 
high  is  yet  not  above  the  limits  observed  by  Folin"  in  certain 
ap});w(>ntly  normal  subjects.  The  total  rest  nitrogen  recorded  by 
Folin  for  normal  subjects  was  usually  distinctly  below  1  gram,  but 
in  a  very  few  ca.'^es  for  short  periods  it  rose  to  1  gram  and  once  to 
l.'M  grams.  Undcrhill  assumes  that  such  dift'erences  in  the  rest 
m'trogen  of  aj)par(Mitly  healthy  individuals  are  "merely  indications 
of  the  variation  which  may  occur  in  noinial  metabolism."  \vt 
the  validity  of  this  assumption  may  be  (|U('sti()ned.  Wolf  and  I 
have  examined  (he  ui'inc  of  many  normal  subjects,  and  hav(>  found. 
as  a  very  general  rule,  that  wlien  the  rest  m'trogen  in  adult  nu-n  on 
mixed  diet  rises  abov<>  1  gram,  or  10  (o  1')  j)cr  cenl.,  ihe  subjects  are 
Mal)lc   (o   allacks   of   indigeslion,  conslipalion.  licadaclie.  nu'graine. 

*■  Aridosis  in  FrpRniinry,  Prnc.  Hoyal  Soriefy,  IflOS,  i,  No.  ."i,  I'litli.  Sen.,  p.  l.*?!. 
"  Analyses  of  Thirty  Normal  ITrines,  Ainer.  Jour.  Physiol.,  1905,  xiii,  45 
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nervous  irritability,  urticaria,  and  pruiitus  or  other  skin  affections, 
Johnston  and  Schwartz^^  have  found  a  close  relation  between  the  rest 
nitrogen  and  the  course  of  certain  skin  diseases.  In  all  these  cases 
the  high  rest  nitrogen  must  be  taken  as  a  sign  of  defective  metab- 
olism, and  not  as  an  unimportant  peculiarity  of  normal  metabolism 
without  clinical  significance.  I  diink,  therefore,  diat  one  must  not 
compare  the  rest  nitrogen  in  toxemic  women  with  that  of  "healthy" 
men  on  a  starch-cream  diet,  but  only  with  that  of  the  sul)iect  herself 
when  free  from  toxic  symj)toms.  The  rest  nitrogen  (lro])pefl  from 
a  comparatively  high  to  a  relatively  low  figure  in  so  many  of  our  cases 
when  they  became  free  from  symptoms  that  we  are  disposed  to 
maintain  the  opinion  that  this  high  rest  nitrogen  was  in  some  way 
connected  with  the  production  of  these  symptoms.. 

Another  source  of  doubt  as  to  the  dependence  of  urinary  changes 
upon  functional  disturbance  of  the  liver  has  been  assumed  to  exist 
in  the  results  of  certain  experimental  lesions  of  tliis  organ.  Pearce 
and  Jackson^®  destroyed  considerable  portions  of  the  liver  by  injections 
of  hemolytic  serum,  but  found  little  coincident  change  in  the  urinary 
nitrogen.  It  seems  doubtful  if  these  experiments  have  any  direct 
bearing  on  the  sio'uificance  of  the  urinar\'  changes  in  toxemia  of 
pregnancy.  The  hepatic  lesions  of  toxemia  are  the  result  and  not 
the  first  cause  of  the  impairment  of  function.  They  must  arise 
from  secondary  disturl)ance  in  the  nutrition  of  the  organ  cells,  and 
do  not  exist  until  tliat  disturbance  has  reached  a  certain  intensity. 
When  one  injects  hemolytic  serum  into  a  healthy  animal  much  of  the 
liver  may  be  destroyed,  but  the  remaining  })ortions  preserve  their 
functions  and  the  metabolism  is  only  slightly  affected.  When, 
however,  the  limit  of  safety  has  ])een  passed  by  suc-li  procedures  as 
the  injection  of  acid  into  die  bile  ducts,  or  by  the  establishment  of  an 
P'ck  fistula,  symptoms  and  urinary  changes  develop  rapidly  and  with 
great  violence,  as  in  eclampsia. 

Pearce  and  Jackson  call  attention  to  the  fact  that  in  two  of  dieir 
animals  in  which  the  liver  showed  diffuse  degeneration  as  well  as 
focal  lesions  the  nitrogen  partition  was  distincdy  altered. 

The  dependence  of  lu'inary  changes  upon  lesions  of  the  liver  was 
firmly  established  by  Minkowski,^"  Nencki  and  Pawlow,^'  and  Salaskin 
and  Zaleski,^^  and  it  seems  unlikely  that  diis  fundamental  })rincij)le 
of  exj)eriniental  pathology  will  ever  be  discredited. 

An  obscure  feature  of  the  urinary  chemistry  in  toxemia  is  the 
occurence  of  a  nearly  normal  nitrogen  partition  in  die  late  stages  of 
prolonged  and  fatal  cases.  I  can  offer  no  satisfactory  explanation 
for  such  results.  They  remind  one  of  cases  of  diabetes  in  which 
sugar  and  acidosis  disappear  shortly  before  death.     It  seems  possible 

^  New  York  Med.  Jour.,  1909,  Ixxxix,  .5.35,  .590,  C36. 

"  KxperimeiituI  Liver  Necrosis,  .Tour.  Exper.  .Mefl.,  1907,  ix,  .552. 

<»  Arch.  f.  exper.  P;ith.  u.  Phiinn.,  1880.  xxi,  41.  *'  Il>i<l.,1898,  xxxii,  161. 

«  Ztschr.  f.  phya.  Chemie.,  1900,  xxix,  517;  19«J2,  xxxv,  246. 
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tliat  the  metal)olisin  becomes  reestablished  on  a  low  and  insufficient 
scale,  while  the  patient  dies  from  secondary  degenerative  processes 
established  in  the  organs. 

In  view  of  these  and  many  other  inicertainties  surrounding  the 
interpretation  of  urinary  analyses,  I  can  only  repeat  that  great  caution 
is  needed  in  basing  clinical  procedures  on  the  results  of  these  analyses. 
Their  chief  value  is  found  as  a  basis  for  preventive  measures.  Our 
experience  during  the  last  three  years  has  fully  justified  the  expecta- 
tions of  their  clinical  value.  They  are  a  means  of  separating  the  safe 
from  the  hazardous  pregnancy.  They  have  repeatedly  given  warn- 
ing of  an  unsafe  condition  and  led  to  the  use  of  dietetic  and  hygienic 
measures  which  have  improved  the  metabolism.  I  have  known 
their  warning  to  have  been  persistently  neglected  with  patients  who 
eventually  lost  their  lives,  and  whose  physicians  are  now  converts  to 
the  method. 

While  the  practical  value  of  the  study  of  the  nitrogen  partition  in 
these  cases  seems  assured,  the  exact  significance  of  some  of  the 
urinary  changes  must  be  sought  in  future  investigations.  Complete 
urinary  analyses  in  a  large  number  of  normal  pregnancies  with 
various  diets  are  much  needed  as  a  standard  of  comparison.  Ex- 
tended analyses  of  all  the  nitrogenous  substances  over  long  periods 
in  toxemic  cases,  wn'th  careful  estimation  of  the  diet,  would  doubtless 
throw  much  light  on  the  uncertain  points  now  under  discussion. 
The  metabolism  of  fats,  carbohydrates,  aufl  inorganic  substances,  as 
well  as  of  the  nitrogen,  deserves  attention.  As  has  been  urged  by 
Leathes,  it  is  especially  the  composition  of  the  "rest  nitrogen"  that 
demands  investigation,  and  recently  there  have  been  important  con- 
tributions to  our  knowledge  in  this  difficult  field.  Although  amino- 
acids  make  a  considerable  part  of  this  fraction,  the  peptones  of  the 
older  observers,  Salkowski's  colloidal  nitrogen  precipitable  by 
alcohol,  and  SavareV^  non-dialvzable  nitrogen,  all  belon";  more  or 
less  in  this  category.  ISfarriott  and  Wolf"  have  shown  that  Salkowski's 
colloidal  nitrogen,  while  much  increased  in  toxemia,  does  not  corre- 
spond to  the  amino-acid  fraction.  (Jinsl)erg^'  finds  that  the  rest  nitro- 
gen is  chiefly  composed  of  oxyproteic  and  other  amino-acids,  and 
that  the  nitrogen  referable  to  wholly  unknown  substances  in  human 
and  dog  urines  is  not  large.  This  conclusion,  as  well  as  Savare's 
studies,  seem  to  strengthen  the  basis  of  the  theory  of  defective  desami- 
di/ation,  since  a  deficiency  of  this  process  would  tend  to  increase  the 
oxyproteic  acids  and  other  non-dialyzable  protein  cleavage  prcxlucts 
in  the  urine.  Yet  we  are  not  committed  to  this  theory  as  a  complete 
exjjlanation  of  toxemia,  but  only  as  a  |)artial  e\j)lanation.  Its 
influence  is   most   aj)j)Mr('nt   in  subjects   taking  sonic  j)rotciii   food. 


*■•  iJer  (SpIihII  dcr  I'imiu'IiIimiiis  ;iii  .■i(li:il}'x;ililfii  Sloflfpii,  Hcitr.  z.  <li<  in,  Physiol,  19(1".  ix,  -lOI. 
**  Colloidal  Nitrogen  in  the  I'rine,  Amkh.  .Ioi'R.  Mko.  iSci..  UI07.  rxxxiii.  AiU. 
*'  Ueber  d.  Oxyproteinsaurefraction  des  Harn.s,  Hoffnieister's  Beitr.,  1907,  x,  410. 
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while  in  cases  that  are  retaining-  no  food  and  hurning  oiilv  hotlv 
proteins  its  inijjortance  is  less  apparent. 

Regarding  the  close  relation  of  acute  fatal  hypereniesis  and  acute 
yellow  atrophy  the  evidence  seems  to  me  conclusive.  Clinically 
hypereniesis  pursues  an  acute  or  fulminant,  a  suhacute,  or  a  chronic 
course.  In  the  fulminant  cases  one  finds  the  liver  often  small,  of 
greatly  reduced  consistence,  with  extensive  fatty  degeneration,  and 
central  or  zonal  necrosis.  There  must  be  some  additional  factor 
to  account  for  the  widespread  complete  destruction  of  liver  tissue 
seen  in  many  cases  of  acute  yellow  atrophy,  and  this  factor  may 
possibly  be  found  in  the  solvent  action  of  extravasated  bile.  There 
are  also  indications  that  closer  clinical  observation  and  chemical 
study  may  reveal  some  specific  form  of  intestinal  putrefaction 
leading  to  polycholia,  as  the  distinguishing  element  separating  acute 
yellow  atro])hy  from  the  cases  not  marked  by  jaundice.  With  the 
exception  of  jaundice  and  comj)lete  destruction  of  liver  tissue  hyper- 
emesis  and  acute  yellow  atrophy  arise  under  similar  conditions  in 
pregnancy,  pursue  much  the  same  course,  and  intermediate  cases 
between  the  typical  forms,  l)oth  clinical  and  anatomical,  are  occa- 
sionally oljserved. 

AMiile  60  per  cent,  of  the  cases  of  hypereniesis,  it  is  said,  recover, 
there  are  certain  sequels  which  are  attached  to  the  condition.  It 
would  appear  doubtful  if  the  patient  ever  fully  recovers  during 
gestation,  and  premature  ageing  of  the  child-bearing  woman  may  in 
large  part  be  due  to  repeated  auto-intoxication  during  pregnancy. 
Toxemia  is  also  a  fruitful  source  of  fa'tal  deadi,  and  the  foetal  organs 
show  the  same  changes  as  the  maternal.  Obstetrics  does  not  yet 
charge  itself  with  responsibility  for  the  condition  of  the  viable  fcptus 
at  birth,  but  while  there  are  remarkable  exceptions,  die  infants  of 
toxemic  mothers  are  often  imperfectly  develoj)ed,  sometimes  show 
definite  constitutional  defects,  and  are  especially  liable  to  the  disorders 
of  infancy. 

In  the  maternal  organism  the  most  imjjortant  sc(|uel  of  toxemia 
in  the  early  months  is  nej)hritis  in  the  later  })eriods.  That  nephritis 
is  a  frequent  result  of  the  early  toxemia,  1  am  convinced  is  a  fact 
from  having  ol)served  several  striking  cases  which  appeared  to  have 
recovered  from  persistent  vomiting  in  the  early  months  but  later 
develoj^ed  active  nephritis.  In  cases  of  eclamj)sia,  in  which  nephritis 
is  nearly  constant,  a  history  of  previous  toxemia  can  nearly  always 
be  established.  In  a  third  group  of  cases  toxemia  continues  up  to 
the  outbreak  of  eclampsia.  Although  it  is  impossible  to  define  the 
exact  nature  of  this  connection,  there  are  a  number  of  observations 
which  show  that  several  of  the  factors  concerned  in  hepatic  toxemia 
act  as  nephrotoxic  agents.  There  is  consideral)le  evidence  to  show 
that  the  acidosis  of  early  toxemia  may  contribute  to  the  albuminuria 
of  later  months.     In  dogs  whose  livers  had  been  injured  by  potassium 
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cyanide  or  chloroform  Richards  and  Howland*"  found  that  small  doses 
of  indol  caused  severe  damage  to  the  kidney.  In  hepatic  toxemia  with 
intestinal  putrefaction  similar  conditions  exist,  favoring  unusual  toxic 
effects  on  the  kidney  from  indol  and  other  intestinal  poisons.  Study- 
ing the  metabolism  of  typhoid-fever  convalescents,  Wolf  and  P^  found 
that  early  ingestion  of  meat  may  be  followed  by  excessive  indica- 
nuria,  excretion  of  unchanged  amino-acids  of  the  food,  and  albumi- 
nuria, constituting  the  so-called  "febris  carnis."  There  is  here  an 
obvious  parallel  with  the  excessive  meat  diet  which  many  women 
indulge  in  after  the  first  relief  from  the  early  vomiting  of  pregnancy. 
\\lnle  none  or  all  of  these  factors  may  fully  explain  the  relation  be- 
tween nephritis  and  toxemia,  they  may  render  more  acceptal)le  the 
view  that  such  a  relation  exists.  St.  Blaise  has  already  discussed 
this  subject  at  length. 

The  late  nephritis  of  pregnancy,  whatever  its  origin,  becomes  of 
great  importance  in  its  relation  to  eclampsia.  The  problem  of  the 
pathogenesis  of  this  disease  still  seems  far  from  complete  solution. 

The  transfer  of  interest  from  the  kidney  to  the  liver  as  the  organ 
chiefly  responsible,  the  search,  led  by  Weichardt,^*  for  a  specific  poison 
in  the  placenta  or  syncytium,  the  inculpation  of  the  ftetus  as  the  source 
of  the  poison,  and  the  numerous  expedients  employed  to  reproduce 
the  disease  are  familiar  phases  of  the  history  of  research  in  this  field. 
Among  the  most  systematic  efforts  yet  made  to  reach  a  solution  of 
the  problem,  that  of  Dienst^^  deserves  particular  notice.  He  first 
reaches  the  important  conclusion,  which  would  seem  to  be  final, 
that  eclampsia  is  not  caused  by  a  poison  emanating  from  the  foetus, 
for  he  found  that  the  fibrin  and  leukocytes  are  lower  in  the  foetus  and 
the  thrombotic  lesions  appear  later  than  in  the  mother.  Against 
this  view  stands  also  the  occurrence  of  eclampsia  in  cases  of  molar 
pregnancy,  (Hitschman,^'"  Kroemer,^'  Dienst).  The  placental  thei)ry 
he  also  abandons,  since  all  previous  efforts  to  find  specific  changes  in 
the  eclamj)tic  placenta  had  failed  and  he  himself  had  found  entirely 
normal  })lacentas  in  eclamj)sia.  Dienst  then  commits  himself  to 
the  theory  that  the  thrombotic  lesions  and  the  chief  symj)t()nis  of 
eclampsia  are  caused  by  the  sudden  destruction  of  excessive  numbers 
of  leukocytes,  which  he  believes  gather  in  the  distended  veins  of  the 
uterus  and  placenta  and  during  labor  discharge  excess  of  fil)rin 
ferment  into  the  circulation.  Several  difficulties  stand  in  the  way 
of  this  hypothesis,  among  which  are  the  absence  of  any  definite  cause 
of  such  destruction  of  leukocytes;  the  jiredominance  of  thrombi 
in  the  liver  over  those  in  the  lungs;  (he  occasional  absence  of  thr()ml)i; 

*'*  Archives  of  Pediatrics,  1907,  xxiv,  401. 

"  The  Nitrogenous  Metalwlism  of  Typlioitl  Fever,  Archives  Int.  Med.,  1909.  iv,  .3.30. 

"  lOxpor.  Studien  u.  d.  Krlanipsie.  Deut.sche  ined.  Woch.,  1902,  224.  Ucber  I'^r^veiswuli- 
crempfiiidlichkeit,  Centr.  f.  Bact.,  1909,  lii,  77. 

*''  P.'ithoKcne.sc  d.  lOclanip-sie,  Arch.  f.  <!yn.,  lOOS,  Ixxxvi,  .314. 

"'Fclampsie  in  fiinf  Schw.anKcrschaft.snionate.  ohnc  Fotus,  l>ci  Ulascnniole.  Centr.  f.  Gyn., 
1904,  1089. 

"  Cit<?d  l»y  Dienst. 
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the  occurrence  of  leukocytosis  after,  hut  not  hefore,  the  convulsions; 
and  the  ahsence  of  excessive  fibrin  deposits  in  the  placenta.  IVIore- 
over,  fibrin  ferment  cannot  account  for  the  high  blood  pressure  and 
the  nephritis,  two  of  the  conditions  generally  regarded  as  most 
significant. 

It  is  interesting  to  note  that  Dienst  accepts  the  near  relation 
or  possible  identity  of  pernicious  vomiting  and  eclampsia  and  states 
that  acute  yellow  atropliy  nuist  be  due  to  the  same  factors  as  eclam]v 
sia,  since  convulsions  are  not  always  present  in  the  latter  condition. 
Eclampsia,  he  thinks,  occurs  only  when  the  liver  and  kidneys  are 
incompetent. 

Hofbauer's  view  diat  an  eclamptic  toxin  arises  from  the  placenta 
is  probably  shared  by  tiie  majority  of  observers.  In  Uie  modified 
forms  of  a  specific  syncytiotoxin,  now  extended  to  include  the  element 
of  anaphylaxis,  it  is  maintained  by  Weichardt  and  otliers.  The 
chief  evidence  in  its  favor  is  the  clinical  experience  that  the  best 
treatment  of  eclampsia  is  immediate  delivery  of  the  ])lacenta,  and 
yet  eclampsia  occurs  after  delivery  and  in  molar  pregnancy. 

I  was  at  one  time  much  impressed  by  the  theory  of  a  placental 
toxin,  but  have  been  unable  to  secure  any  definite  evidence  in  its 
favor.  In  the  histological  study  of  a  series  of  eclamptic  placentas 
I  found,  as  had  others,  no  specific  changes  and  sometimes  no  changes 
whatever.  One's  attention  may  be  attracted  by  the  presence  of 
many  placental  blood  clots  in  various  stages  of  disintegration,  and 
the  suggestion  arises  that  a  hemolytic  and  blood-coagulating  agent 
from  such  old  clots  may  account  for  the  hemolysis  and  thromboses 
of  the  disease.  But  I  have  found  eclamptic  placentas  wholly  free 
from  such  clots,  and  have  been  imable  to  find  evidences  of  hemolysis 
in  every  case  of  eclampsia,  and  I  do  not  think  that  a  hemolytic  and 
blood  coagulating  agent  from  the  placenta  will  explain  the  lesions 
of  the  disease.  Pearce  concludes  from  a  study  of  the  action  of  hemo- 
lytic agents  that  the  severe  lesions  of  the  liver  produced  by  them  are 
not  those  of  eclampsia. 

There  have  been  many  attempts  to  produce  the  lesions  and  symp- 
toms of  eclampsia  by  means  of  salt  solution  extracts  of  the  placenta. 
These  experiments  usually  result  in  extensive  thromboses  variously 
distributed  according  to  the  mode  of  intro<luction,  but  neither  the 
lesions  nor  the  symptoms  exhibit  the  finer  qualities  of  eclampsia, 
and  the  experimenters  seem  to  have  overlookefl  the  fact  that  salt 
solution  extracts  of  almost  any  normal  organ  contain  nucleoproteids 
in  a  form  in  which  they  are  active  blood  coagulants.  Considering 
the  possibility  that  autolytic  products  of  the  placenta  nn"ght  be  con- 
cerned in  the  thrombotic  lesions,  I)ryfu.ss,"in  the  Cornell  Laboratory, 
compared  the  chemical  composition  of  eclamptic  placentas  with 
normal  and  autolyzed  normal  placentas.     He  succeeded  in  showing 

"Chem.  T'ntersuch.  u.  <1.  Aetiologie  d.  Eclampsia.  Biochemisrhes  Zeit.s.hr.,  1908.  vii,  493. 
VOL.  139,  NO.  C— JITNE.  1910.  28 


842  ewixg:  toxemia  of  pregxaxcy 

that  the  eclamptic  placenta  on  delivery  has  suffered  aiitolytic  changes, 
as  do  the  other  organs  of  the  body,  but  not  that  it  possesses  any 
specific  toxic  action.  Mohr  and  Freund"^  believe  they  have  found  the 
active  toxic  agent  of  eclampsia  in  oleic  acid,  which  they  isolated  in 
comparatively  small  amounts  from  the  placenta,  ])ut  Polano"*  dis- 
cards this  theory  on  the  grt)und  that  oleic  acid  is  not  found  in  in- 
creased or  sufficient  quantities  either  in  the  placenta  or  in  the  blood. 
In  view  of  these  indecisive  results  in  so  many  directions,  I  am  in- 
clined to  think  that  a  specific  eclamptic  toxin  does  not  exist  in  the 
j)lacenta,  and  that  the  theraj^eutic  results  of  its  early  expulsion  from 
the  uterus  must  be  explained  in  some  odier  way. 

Various  attempts  have  been  made  to  demonstrate  in  the  blood 
serum  a  specific  toxic  substance  in  eclampsia.  Chamlirelent,'^"  and 
Ludwig  and  Savor""  found  that  ral)l)its  succumbed  to  intravenous 
injections  of  either  normal  or  eclamptic  serum,  but  the  latter  was 
distinctly  more  toxic.  Yet  Volhard"  and  Schumacher""  both  failed 
to  find  any  difference  in  the  action  of  the  two  classes  of  serum.  In 
190G  Seml/'^  tested  the  toxicity  of  eclamptic  serum  in  ralibits  previous- 
ly immunized  against  normal  serum.  He  hoped  in  this  way  to 
eliiuinate  the  toxic  effects  of  the  normal  serum.  Of  twenty  animals, 
ten  (50  per  cent.)  died  during  the  immimization  against  noriual 
serum,  and  of  the  remaining  ten,  five  (50  per  cent.)  died  from  the 
further  injections  of  eclamptic  serum.  In  the  immunized  animals 
the  eclamptic  serum,  in  doses  of  4  to  0  c.c.  per  kilo,  sometimes  pro- 
duced symptoms  and  lesions  closely  resembling  some  of  those  of 
eclampsia,  but  some  animals  were  entirely  refractory  and  showed 
neither  lesions  nor  symptoms.  The  intraperitoneal  injection  of 
40  c.c.  of  eclamptic  serum  proved  harmless.  Semb  was  not  fully 
convinced  by  these  results  that  he  had  demonstrated  in  the  serum 
of  eclampsia  a  definite  toxic  agent,  for  exactly  the  opposite  conclusion 
seems  to  be  equally  justified,  '\\niat  Semb  really  accomjilished 
apj)ears  to  have  been  tliat  he  inununized  the  rabbit's  red  cells  against 
the  hemolytic  action  of  human  serum,  but  at  the  same  time  developed 
strong  precipitins  against  human  blood  proteins,  the  action  of  which 
was  instrumental  in  producing  the  lesions.  It  should  be  noted  also 
that  animals  do  not  develop  a  true  inununity  against  alien  organ 
proteins,  i)ut  may  become  increasingly  suscej)tible  to  their  action. 

Proceeding  from  an  entirely  different  ])oint  of  view,  Zweifel'"  con- 
cluded that  lactic  acid  is  the  main  toxic  agent  in  eclampsia,  and  he 
succeeded  in  isolating  definite  cpiantities  of  this  acid  from  the  blood, 
l)Ut  it  is  now  generally  conceded  that  lactic  acid  is  one  of  the  j^roducts 

"  i;.\per.  Reitr.  z.  PatlmRon.  cl.  Kclampsie,  Herl.  klin.  Woch.,  U)OS,  1793. 

"  Oelsaurewirkiing  ills  Trsjiche  d.  Isclanipsie.  Zeif.  f.  (Job.  u.  CJyn.,  1!H1!>,  Ixv,  581. 

"  fJazotte  tuM.  de  Paris,  1894,  9lli  ser..  i,  .•iO.'i,  .S71. 

">  Monat-sschr.  f.  Geb.  u.  Gyn..  1895.  i.  4\~.  <>'  \U\>\..  1897.  v.  411. 

'■"  Mc'itniKo  z.  G(>1>.  \i.  Gyn..  1901,  v.  257. 

"  I'Wpcr.  riitcrsui'li.  z.  PatlioKPiio.so  d.  Eriamp.iip.  Aroh.  f.  Gyn..  190(i,  Ixxvii.  ^u^. 

"' Zur  .AiifklaninK  drr  r'cl.-unp.sie.  Arrh.  f.  Gyn..  1904.  Ixxii.  1;  Ixxvi.  5.SG. 
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of  tlie  derano-ed  inetabolisni  of  the  disease,  results  chiefly  from  the 
convulsions,  and  is  not  the  cause  of  these  convulsions. 

Thus,  all  efl^orts  to  discover  a  sj)eciflc  poison  of  eclampsia  in  the 
foetus,  in  the  placenta,  or  in  the  blood  have  failed,  and  some  other 
conception  of  the  disease  would  seem  to  be  necessary. 

It  appears  not  improliable  that  some  diffusible  toxic  afjent  may 
be  closely  comiected  with  the  symptoms  of  eclam])sia,  but  the  general 
facts  of  the  disease  strongly  indicate  that  the  eclamptic  seizure  can 
arise  only  in  an  organism  long  prejjared  for  it  by  disturbance  of 
metabolism  and  the  associated  organic  changes.  The  great  majority, 
or  possibly  all  eclamptic  seizures  arc  })receded  l)y  a  period,  sometitnes 
called  the  preeclamptic  state,  marked  by  elevated  blood  pressure, 
headaches,  a'dema,  and  intolerance  of  j)rotein  food.  These  are  the 
symptoms  of  a  nephritis,  and  the  kidneys  in  fatal  cases  almost  in- 
variably show  that  a  nephritis,  usually  of  the  glomerular  type,  has 
existed  for  some  time.  The  urine  at  'this  time  commonly  shows 
reduction  in  cjuantity,  low  urea,  and  high  rest  nitrogen.  These 
features  persist  throughout  the  eclamj)tic  seizure,  and  indicate,  as  in 
the  other  forms  of  toxemia,  defecti\e  urea-forming  function  of  the 
liver  and  defective  desamidization.  If  there  is  any  single  distinguish- 
ing causative  element  in  eclampsia,  I  believe  it  is  to  be  found  in  the 
nephritis  and  not  in  specific  poisons  from  f(vtus,  placenta,  or  uterus. 

The  exact  mode  of  origin  of  the  eclamj)tic  seizure  still  remains  the 
obscure  problem,  but  that  it  develops  through  an  abrupt  disturbance 
of  metabolic  functions  is  a  view  toward  which  attention  is  now 
generally  directed.  Zweifel  has  done  much  toward  establishing  this 
hypothesis,  by  showing  the  inunense  reduction  in  the  so-called  oxida- 
tive functions  of  the  body,  as  indicated  in  the  higli  annnonia  and 
unoxidized  sulphur  of  the  urine.  Wolf  and  I  drew  the  same  con- 
clusion from  the  study  of  the  nitrogen  partition,  but  we  believe  that 
the  metabolic  disturbance  is  not  merely  defective  oxidation,  but  is 
more  complex,  as  is  indicated  by  the  high  rest  nitrogen.  Savare 
has  found  that  the  non-dialyzable  fraction  of  eclamj)tic  urine  is 
ten  to  twenty  times  that  of  normal  urine,  but  he  has  not  rej)orted  on 
the  chemical  nature  of  the  substances  concerned.  The  metabolic 
disturl)ance  appears  to  have  the  same  general  characters  as  in  other 
forms  of  the  toxemia  of  pregnancy,  but  it  acts  more  rapidly  and  in 
an  organism  suffering  from  nej)hritis. 

During  the  eclamptic  seizure  three  deflnite  effects  are  produced: 
(1)  A  remarkable  rise  in  the  l)lood  pressure;  (2)  a  pronounced  injury 
to  die  nervous  system;  ('S)  coagulation  of  the  excessive  fll)rin()gen 
of  the  blood.  That  these  efl'ects  are  due  to  certain  agents  arising  in 
the  course  of  disturbed  metabolism  there  can  be  little  doubt.  In 
some  predisj)osed  subjects  the  eclamptic  seizure  arises  shortly  after 
the  ingestion  of  a  full  meal  rich  in  meat.  Here  one  looks  naturally 
among  the  products  of  protein  digestion  for  the  t<»xic  agent.  Au)- 
monia,  amino-acids,  and  xanthin  may  lie  inculpated,  for  these  are 
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incompletely  metabolized  by  the  injured  liver  and  imperfectly 
eliminated  by  the  kidneys.  I  have  been  much  impressed  by  the 
rapid  rise  in  the  urinary  ammonia  during  the  eclamptic  seizure  and 
its  rapid  fall  as  the  patient  improved.  This  rise  in  the  ammonia  may 
be  overlooked  unless  one  examines  the  urine  at  three  or  six  hour 
intervals.  It  seems  to  be  unaccompanied  by  corresponding  rise 
in  the  acetone  bodies.  It  is  possible  that  acute  ammonia  poisoning 
may  be  concerned  in  the  symptoms  of  such  cases.  Ammonia  is 
highly  diffusible,  raises  blood  pressure,  is  a  violent  nerve  poison,  and 
its  effects  pass  off  rapidly.  So  far  as  I  know  it  does  not  facilitate 
blood  coagulation,  but  it  causes  severe  degeneration  of  organ  cells 
and  probably  of  leukocytes.  Some  years  ago  the  Russian  observers, 
Nencki  and  Pawlow,  and  Salaskin  and  Zaleski  concluded  that 
poisoning  by  ammonium  carbamate  is  chiefly  responsible  for  the 
symptoms  following  extirpation  of  the  liver  or  the  Eck  fistula. 
There  have  been  a  few  criticisms  of  this  opinion,  but  no  definite 
refutation  of  its  experimental  basis.  Ammonia  poisoning  is  perhaps 
incapable  of  explaining  all  the  symptoms  of  eclampsia,  but  that  it 
figures  in  the  convulsions  is  an  hypothesis  which  1  believe  is  worthy 
of  consideration. 

Recent  studies  of  the  physiology  of  the  thyroid  and  parathyroid 
glands  suggest  that  primary  disturbance  of  the  functions  of  these 
organs  may  be  concerned  in  the  toxemia  of  pregnancy.  After  para- 
thyroidectomy there  is  an  increase  in  the  ammonia  content  of  the 
blood.  The  convulsions  following  parathyroidectomy  MacCalliun 
and  Voegtlin*'^  attribute  to  loss  of  calcium,  but  Berkley  and  Beebe*^ 
offer  considerable  evidence  to  show  that  these  convulsions  are  due 
to  some  metabolic  poison,  possibly  ammonia  or  xanthin,  and  that 
the  calcium  loss  is  a  secondary  effect  associated  with  starvation. 

It  has  been  clearly  shown  that  after  extirpation  of  the  thyroid  and 
parathyroid,  or  of  ])arathyroid  alone,  the  toxic  symptoms  may  be 
greatly  intensified  by  a  meat  diet  and  reduced  by  milk  diet.  There 
is  here  a  striking  parallel  with  the  toxemia  of  pn>gnancy.  'I'he 
meat  diet  offers  abundant  sources  of  annnonia,  amino-acids,  anil 
xanthin.  Carlson  and  Jacobson"^  find  that  in  thyr()id-})arathyroidec- 
tonuzed  animals  the  anuufjuia-destroying  power  of  the  liver  is  reduced 
2()  to  .'^0  per  cent.,  and  they  conclude  that  the  increase  of  (he  annnonia 
of  the  blood  is  due  in  part  to  depression  of  the  liver  rather  than  to 
acidosis.  In  the  case  of  certain  animals  in  which  there  are  no 
symptoms  there  is  no  incretise  in  the  ammonia  of  the  blood  and  no 
depression  of  the  annnonia  conversion  power  of  the  liver.  It  is 
interesting  to  note  tliat  in  these  animals  there  is  extreme  salivation. 

"  Oil  tho  Relation  of  the  Parathyroid  to  Caifiuiii  Metabolism,  Johns  Hopkins  Hosp.  Bull. 
1908.  xi\.  91. 

'■•-  A  Contribution  to  the  Pliysiol.  and  Chcin.  of  the  Parathyroid,  Jour.  Med.  Research,  1909, 

X.X.  149. 

"  Proc.  Soc.  Exper.  Med.  and  Biol.,  1909,  vol.  I. 
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The  experimental  studies  in  this  field  Uierefore  have  furnished 
important  evidence  inculpating  the  thyroid  and  parathyroid  in  the 
pathogenesis  of  the  toxemia  of  pregnancy,  favoring  the  view  that  the 
disorders  are  of  metabolic  origin,  and  that  the  high  urinary  ammonia 
in  toxemia  may  result  from  deficiency  of  hepatic  function  rather  tlian 
from  simple  starvation.  They  may  also  explain  the  remarkable 
therapeutic  effects  of  thyroid  extract,  on  which  Foulkrod"*  and  Ward"'^ 
have  reported,  and  which  have  been  observed  in  a  considerable 
series  of  cases  soon  to  be  reported  l)y  Beebe. 

I  have  examined  the  thyroids  and  parathyroids  in  several  fatal 
cases  of  toxemia,  l)ut  have  found  no  significant  changes  except  in 
one  case  (No.  30)  reported  in  1907.  Here  one  parathyroid  was 
swollen  to  several  times  its  normal  dimensions  and  the  cells  were  of 
very  large  size.  I  have  found  great  variations  in  the  histology  of 
the  thyroid  in  toxemia,  but  no  constant  changes.  In  some  cases  the 
gland  appeared  to  be  overacting,  in  others  it  was  undersized  and 
relatively  inactive. 

That  pernicious  vomiting,  acute  yellow  atrophy,  and  eclampsia 
are  somewhat  different  clinical  manifestations  of  essentially  the  same 
disorder  of  metabolism  is  a  view  I  ventured  to  state  in  1904,  and 
further  evidence  in  its  favor  was  offered  in  1907.  The  evidence 
supporting  this  belief  consisted  in  the  incidence  of  all  three  dis- 
orders chiefly  or  exclusively  in  gestation,  the  occurrence  of  cases 
intermediate  between  pernicious  vomiting  and  yellow  atrophy  and 
between  yellow  atrophy  and  eclampsia,  and  the  frequent  develop- 
ment of  eclampsia  in  patients  who  had  previously  suffered  from 
hyperemesis.  ('hemical  studies  seemed  to  give  further  evidence  of 
the  general  identity  of  the  disorders,  pointing  to  the  hepatic  origin 
of  hyperemesis  and  yellow  atrophy  and  the  combined  hepatic  and 
renal  origin  of  eclampsia.  Williams,  however,  ha,s  rejected  the 
hypothesis  of  a  close  relation  between  eclampsia  and  the  other  forms 
of  toxemia,  although  recognizing  the  connection  betv^eeu  hyj)eremesis 
and  acute  yellow  atrophy.  lie  based  his  dissent  on  the  absence  of 
ammonia  excess  in  the  urine  of  eclampsia  and  on  the  striking  differ- 
ences in  the  lesions  of  hemorrhagic  hepatitis  from  those  of  the  other 
forms  of  toxemia.  Yet  the  occurrence  of  high  ammonia  ratios  in 
eclampsia  has  been  am})ly  j^roved  l)y  Zweifel,  and  the  possibility  of 
overlooking  the  rise  in  ammonia  has  already  been  mentioned. 

Time  forbids  a  full  discussion  of  the  significance  of  the  hepatic 
lesions,  but  I  may  mention  some  of  the  features  of  the  pathological 
anatomy  of  toxemia  whidi  warn  against  separating  eclam})sia  on 
account  of  its  peculiar  hepatitis.  The  typical  eclam[)tic  liver  is 
found  chiefly  in  ra[)idly  fatal  cases.  If  the  disease  is  prolonged, 
the  convulsions  not  prominent,  or  if  jaundice  be  present,  one  is  apt 

Amer.  Jour.  Mkd.  Scr.,  1908,  cxxxvi,  541. 
^'  Surgery,  Gynecology,  and  Obstetrics.  1909.  vii,  617. 
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to  find  the  hepatic  lesion  indistinguishable  from  that  seen  in  some 
cases,  which  on  account  of  the  absence  of  couA'ulsions  are  called 
acute  yellow  atrophy.  On  the  other  hand  convulsions  occur  in  some 
cases  in  which  the  hepatic  lesion  is  typical  of  acute  yellow  atrophy. 
This  intermingling  of  lesions  and  symptoms  was  long  ago  described 
by  Virchow,'^"  V.  Frerichs,  Klebsj'^^and  Stumpf,  and  was  early  noted  in 
my  own  experience  in  this  field.  Wlien  one  inquires  into  the  mode 
of  origin  of  the  capillary  thromlioses  of  the  liver,  one  finds  that  an 
autolysis  of  the  liver  witli  injury  of  the  endothelial  cells  is  probably 
an  essential  underlying  condition.  This  interpretation  has  been 
fully  worked  out  by  Konstantinowitsch,''*  has  been  stated  in  reports 
of  my  own  cases,  and  is  accepted  by  Hofbauer.  I  believe,  therefore, 
that  an  acute  degeneration  of  the  liver  arising  in  the  course  of  acute 
disturbance  of  its  metabolic  functions  is  the  essential  part  of  the 
hepatic  changes  in  eclampsia,  and  that  the  ca]>illary  throml)oses  are 
more  secondary  results  of  the  action  of  a  blood-coagulating  agent  in 
the  liver  and  other  organs.  Dienst  now  accepts  the  view  that  eclamp- 
sia and  acute  yellow  atrophy  are  due  to  the  same  general  causes,  the 
chief  of  which  is  the  failure  of  the  metabolic  functions  of  the  liver. 
Hofbauer  expresses  the  same  opinion. 

Notwithstanding  the  obscurities  that  still  exist,  it  must  be  admitted 
that  the  past  decade  has  witnessed  imj)ortant  progress  in  oiu"  knowl- 
edge of  the  j^eculiar  auto-intoxications  of  pregnancy.  The  earlier 
studies  in  pathological  anatomy  have  been  reviewed,  extended,  and 
systematized,  and  the  interpretation  of  lesions  has  been  rendered 
more  significant.  The  recognition  of  clinical  symptoms,  especially 
their  wide  diversity,  has  ])een  facilitated,  and  the  true  imj)ort  of  early 
signs  has  been  much  more  widely  accepted.  The  dangers  of  chlort)- 
form  poisoning  and  its  influence  in  the  severe  hepatic  lesions  of  many 
cases  has  been  sufficiently  impressed  to  be  generally  heeded.  In 
systematic  urinary  analyses  we  have  a  means  of  recognizing  the 
character  and  gravity  of  the  metabolic  disorder,  as  well  as  a  basis 
for  instituting  hygienic  and  dietetic  measures  with  a  view  of  forestall- 
ing and  preventing  the  tlangerous  stages  of  the  disease.  Urinary 
analyses  may  not  tell  when  to  empty  the  uterus,  but  they  may  sug- 
gest treatment  that  will  make  it  unnecessary  to  em])ty  it  at  all. 
Finally,  the  indications  for  treatment  have  been  more  clearly  defined. 
Doubtless  there  are  necessarily  fatal  forms  and  stages  of  all  types 
of  toxemia,  but  with  the  great  majority  of  patient.s  the  relief  of  acido- 
sis, the  hygiene  of  the  intestine  and  correction  of  indicanuria,  the 
careful  control  of  the  diet,  with  reduction  or  exclusion  of  proteins,  and 
the  intelligent  use  of  thyroid  extract,  should  control  the  milder  cases 
and  greatly  I'cduce  the  mortality  in  the  severe  forms  of  llie  disease. 

""  Ceiitrlb.  f.  ivIIk.,  PjiIIi..  isni,  ii.  .SO.'i.  '■■  Ziejfler'.x  Heitr.   1S88,  iii  1. 

'^''  KonstaiitiniiwitMcIi.  IJi-itr.  z.  Kciinl.  d.  Lfli<Tver;iii(lcniiippii  Jiei  I'>lani)isi>,  Beitr.  z. 
path.  Anat.    (Zieglor),  15)07,  xl.  AKi. 
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In  recent  years  oon.si(leral)le  attention  has  l)een  attracted  to  a 
remarkahle  dlsea.se,  characterized  hy  dironic  non-ohstnictive 
jannchce  with  enhir^ement  of  the  spleen,  and  usnally  occurring  in 
liere(Htary  form,  or  in  several  members  of  one  family.  In  spite 
of  a  goodly  number  of  reports  from  (lermany,  Eno;land,  and 
especially  from  France,  the  condition  has  attracted  little  notice  in 
this  country,  and  no  articles  on  the  sui)ject  have  aj)peared.  That 
chronic  family  jaundice  is  far  from  rare  is  shown  by  the  fact  that  we 
have  been  able,  within  a  short  space  of  time,  to  investigate  four 
such  families. 

The  first  accurate  account  of  the  disease  was  o;iven  by  Minkowski 
in  1000,  thoufih  Murchison,  fifteen  years  before,  described  a  family 
showing  hereditary  jaundice,  and  Hayem,  in  1898,  reported,  under  the 
tide,  chronic  infectious  .splenomegalic  icterus,  ca.ses  which  have 
since  been  shown  to  belong  to  the  condition  in  question.  The 
family  reported  by  Wilson  in  1890  also  belongs  here,  but  was  not 
thoroughlv  investigated. 

The  important  features  are  as  follows:  Jaundice  appears  in 
several  members  of  a  family,  frecjuently  in  two,  three,  or  even  four 
generations.  It  dates  either  from  birth,  or  is  first  noticed  during 
adolescence,  and  persists  throughout  life,  yet  in  spite  of  the  long 
duration,  the  patient  experiences  little  inconvenience  from  his 
com])laint,  and  may  attain  an  advanced  age.  The  growth  of  these 
children  is  not  interfered  with.  Tiie  icterus  is  usually  not  intense, 
there  are  no  signs  of  obstruction  of  the  bile  ducts,  and  symj)toms  of 
cholemia,  such  as  itching,  slow  pulse,  xanthomas,  and  nuiltiplc 
hemorrhages,  are  lacking.  The  stools  are  highly  colored,  and  the 
urine  contains  urol)ilin,  but  no  bile.  Enlargement  of  the  spleen, 
which  mav  reach  huge  proportions,  is  almost  a  constaTit  feature, 
while  the  liver  is  usually  not  at  all,  or  only  slightly  enlarged.  As  a 
rule,  there  is  a  moderate  grade  of  anemia.  "  Bilious  attacks"  are 
extremelv  common,  especially  in  youth;  after  an  indiscretion  in  diet, 
a  period  of  constipation,  or  without  obvious  cause,  the  patient  feels 
tired  and  dc])ressed,  the  jaundice  deepens,  and  there  is  repeated 
vomiting  of  bile.  Headache,  diarriuca,  and  slight  fever  are  occa- 
sionally noted.  After  a  day  or  two  the  attack  passes  off,  to  recur 
usuallv  several  times  a  vear.     Attacks  of  abdominal  pain,  located  in 
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the  epigastrium  or  right  hypochondrium,  are  met  with  in  a  large 
proportion  of  cases,  and  are  due,  as  will  be  shown  later,  to  a  com- 
plication with  gallstones.  The  enlarged  spleen  often  causes  a 
feeling  of  weight  and  pressure  in  the  left  side  of  the  abdomen,  and 
pain  in  this  region,  sometimes  accompanied  by  a  friction  rub,  is  a 
not  infrequent  occurrence,  owing  to  a  complication  with  peri- 
splenitis. A  history  of  nose-bleed,  particularly  during  adolescence,  is 
almost  always  to  be  obtained,  but  hemorrhages  from  other  organs, 
and  especially  from  the  stomach  and  intestines,  are  not  met  with, 
an  important  distinction  from  splenic  anemia  and  cirrhosis.  Apart 
from  the  attacks  mentioned  above,  the  su])jects,  as  Chauffard  aptly 
remarks,  are  rather  jaundiced  dian  sick.  PIoweA'er,  there  is  often 
a  feeling  of  lassitude  and  a  tendency  to  somnolence. 

Types  of  the  Disease.  Besides  the  usual  form  in  which 
the  disease  is  hereditary,  and  others  in  which  it  is  familial,  in  the 
sense  that  several  brothers  or  sisters  are  aflfected  while  the  parents 
are  not,  there  is  a  "congenital"  form,  in  which  the  disease  appears 
in  only  one  of  a  family,  and  dates  from  birth.  This  latter  type 
does  not  differ  in  any  way  from  the  common  form,  except  in  the 
absence  of  heredity.  Another  type  is  the  so-called  "acquired"  form, 
in  which  the  disease  appears  first  in  childhood  or  adolescence, 
rarely  later.  Many  of  the  cases  are  undoubtedly  identical  with 
the  hereditary  form,  in  which  it  not  seldom  happens  that  the  jaun- 
dice is  first  noticed  in  youth  (such  as  our  Cases  V,  VII,  X,  and  XII). 
There  is  always  a  possibility  that  slight  jaundice  was  present  earlier, 
but  escaped  detection.  In  other  cases  the  acquired  form  shows 
some  divergences  from  the  hereditary,  especially  in  the  severity  of  the 
anemia,  w^hich  may  even  simulate  pernicious  anemia.  In  the  cases 
of  Stejskal  and  Chauft'ard  the  red  coiuit  fell  below  one  million,  but 
pernicious  anemia  could  be  excluded  l)y  the  morphology  of  the  red 
cells,  and  the  presence  of  increased  fragility  of  the  red  cells;  in  }>erni- 
cious  anemia  the  fragility  is  decreased.  The  postmortem  appear- 
ances in  acquired  cases  have  been  identical  with  those  in  the  heredi- 
tary type,  and  for  the  present  it  is  permissible  to  conclude  that  the 
accjuired  and  the  hereditary  form  are  only  different  manifestations  of 
the  same  disease,  just  as  we  see  in  other  diseases  which  are  usually 
hereditary  (such  as  progressive  nuiscnlar  dystropjiy)  cases  which 
are  apparently  "acquired." 

The  Jaitndic'E.  In  well-markfMJ  instances  the  conjunctivje 
are  a  lemon-yellow  color,  and  the  skin  of  the  body  is  distinctly  yellow, 
while  the  face  is  of  a  peculiar  buff"  color  which  is  (piite  characteristic. 
The  greenish  or  blackish  tint  seen  in  long-standing  total  oi)struction 
of  the  bile  ducts  is  never  present.  In  light  cases  the  yellowness  is 
apparent  only  on  careful  scrutiny.  Tlie  jaundici"  varies  in  intensity 
fnHn  time  to  time,  being  more  marked  in  some  patients  during  the 
cold  weather,  in  others  in  the  suinuier.  Fatigue  and  sometimes 
emotion  mav  cause  an   increase  in   the  janndice,  and  a(  such  times 
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the  patients,  as  a  rule,  complain  of  lassitude  and  depression.  Inter- 
current diseases,  and  even  taking  cold,  may  cause  an  increase.  Once 
present,  the  jaundice  persists  throughout  life.  An  apparent  excep- 
tion to  this  rule  is  seen  in  Plehn's  first  case,  who  was  very  yellow  as 
a  child,  but  never  later,  and  at  sixty-one  showed  only  anemia  and 
enlarged  spleen.  (No  examination  of  the  serum  for  bile  was  made.) 
Poynton  and  a  few  others  have  observed  recurrent  attacks  of  jaundice 
with  only  anemia  and  splenic  tumor  in  the  intervals.  As  the  blood 
serum  was  not  examined  for  bile,  it  may  be  questioned  if  a  slight 
degree  of  icterus  in  the  interval  did  not  escape  detection. 

The  Urinp:.  The  urine  is  almost  always  high  colored.  Urobilin 
is  present  in  the  great  majority  of  cases,  being  mi.ssed  chiefly  in 
those  of  slight  intensity.  Urobilinogen  is  also  almost  always  to  be 
found.  On  the  other  hand,  bile  is  absent  from  the  urine  almost 
invariably,  and  when  found  is  usually  in  small  quantities  and  as  a 
transitory  phenomenon.  The  twenty-four  hour  amount  is  normal. 
There  is  frecjuently  a  deposit  of  urates,  and  sometimes  of  uric  acid; 
in  one  of  our  cases  (VII)  showing  such  a  deposit,  the  total  endo- 
genous uric  acid  was  increased.  We  have  found  the  normal  urinary 
pigment  (urochrome)  constantly  increased,  and  this  accounts  in  large 
measure  for  the  reddish-yellow  color  of  the  urine,  which  is  present 
even  in  cases  showing  no  urobilin.  Hematoporphyrin  is  always 
absent. 

The  Stools.  In  all  reported  cases  the  feces  have  been  well- 
colored,  and  in  those  that  we  have  examined  they  have  seemed  to 
contain  an  excess  of  pigment,  judging  from  the  intense  orange  or 
brown  color.  A  marked  reaction  for  urobilin  is  obtained  with  corro- 
sive sublimate,  and  an  intense  fluorescence  with  Schlesinger's 
test  for  urol)ilin.  These  facts,  together  with  the  ur()l)ilinuria,  point 
to  an  increased  secretion  of  bile  into  the  intestine,  and  Moller  has,  in 
fact,  shown  by  quantitative  methods  that  the  total  urobilin  excretion 
in  the  urine  and  feces  is  considerably  increased  (400  milligrams  in 
twenty-four  hours).  Unaltered  bilirubin  is  absent  or  present  only  in 
traces.  The  guaiac  test  for  occult  blood  has  l)een  uniformlv  negative 
in  our  cases.  The  feces  show  no  excess  of  fat,  starch,  or  muscle 
fibers,  and  quantitative  analysis  in  one  of  our  cases  (^  II)  showed 
normal  proportions  of  neutral  fat,  fatty  acids,  and  soaps,  as  was  to 
be  expected.  Constipation  is  often  present,  but  not  with  regularity, 
several  of  our  patients  passing  two  or  three  soft  stools  daily. 

The  Blood. — The  serum  always  .shows  the  presence  of  bile 
pigment,  but  not  of  urobilin.  The  important  feature,  which  gives 
our  chief  clue  to  the  nature  of  the  disease,  is  the  decreased  resistance 
of  the  red  cells  to  hemolyzing  agents,  or  as  it  is  sometimes  called, 
the  increased  fragility.  This  was  first  discovered  by  Chauffard, 
and  has  been  present,  with  very  few  exceptions,  in  all  the  cases  in 
which  it  was  looked  for.  The  usual  method  of  testing  for  it  is  by 
mixing  the  red  blood  cells,  preferal)ly  after  separation   from   the 
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plasma,  with  hypotonic  solutions  of  sodium  chloride  of  varying 
strengths,  and  noting  the  point  at  which  hemolysis  takes  place. 
With  normal  blood  hemolysis  begins  in  salt  solutions  of  0.44  per 
cent.,  and  is  complete  at  0.36  per  cent.  In  the  case  of  chronic 
family  jaundice,  however,  hemolysis  begins  at  0.6  per  cent.,  or  even 
0.7,  and  may  be  complete  at  0.5  per  cent.  This  marked  decrease 
of  resistance  is  all  the  more  important,  Ijecause  in  chronic  obstruc- 
tive jaundice  the  resistance  is  normal  or  increased.  As  Chauffard 
has  shown,  this  lessened  resistance  is  evident  also  when  tested  with 
other  hemolytic  agents,  such  as  eel  sermn  and  antihuman  serum. 
Hemolysins,  however,  have  never  been  foimd  in  the  l)lood  serum, 
though  often  looked  for,  and  hemagglutinins  have  been  found  in  only 
one  case  (Hawkins  and  Dudgeon).  Hemoglobin  has  been  found  in 
the  blood  serum  in  only  two  cases,  those  of  Bettmann  and  Chauffard. 
Bettmann's  patient  frequently  had  attacks  of  prostration  with  in- 
creased jaundice  after  exposure  to  cold.  The  author  was  able  to 
induce  such  an  attack  artificially  l)y  means  of  immersion  of  the  hands 
in  ice  water,  and  then  foimd  large  amounts  of  hemoglobin  in  the 
serum  and  later  in  the  urine.  In  Chauffard's  case  oxyhemoglobin 
was  found  in  the  serum  during  a  routine  examination.  Such  phe- 
nomena are  probably  cjuite  exceptional  in  chronic  family  jaundice, 
but  are  interesting  in  connection  with  the  hemolytic  theory  of  its 
causation.  They  do  not  prove  any  close  relationship  to  paroxysmal 
hemoglobinemia. 

A  moderate  anemia  is  the  rule,  with  red  counts  usually  in  the 
neighborhood  of  three  or  four  millions.  The  lowest  count  in  the 
hereditary  type  was  1,500,000  (Benjamin  and  Sluka),  while  occasion- 
ally normal  figures  are  reported,  and  in  two  cases  abnormally  high 
counts  (Mosse,  7,800,000;  Guinon,  Hist,  and  Simon,  7,200,001)).  In 
Mosse's  case,  however,  the  jaundice  was  ac(juired  at  the  late  age 
of  fifty-four  years,  so  that  it  may  be  doubted  if  it  l)elongs  with  the 
disease  under  consideration.  It  differed  from  the  ordinary  type  of 
polycythemia  by  the  lack  of  cyanosis  and  the  ])resence  t)f  acholuric 
jauii(Hce.  In  the  other  case,  also  ac(iuired,  the  polyglobulia  was 
transient  and  accompanied  l)y  cyanosis. 

The  color  index  is  usually  normal,  the  hemoglobin  being  reduced 
in  proportion  to  the  red  count.  The  red  cells  are  usually  well 
colored.  There  is  well-marked  anisocytosis,  with  microcytes  pre- 
dominating. When  measurements  have  been  made,  the  average 
diameter  has  been  found  decreased.  Thus  out  of  six  cases  in  which 
we  measured  the  cells,  the  diameter  was  decrejused  in  five,  averaging 
6.5  microns,  and  normal  in  one.  I'sually  there  is  little  poikilo- 
cytosis,  and  some  polychronialopliiha,  l)ut  punctate  baso])hilia 
is  rare.  Keticiilation  of  th(>  red  cells,  iis  l)rougIit  out  by  the  so-called 
"vital"  method  of  staining,  is  aj)parently  a  constant  feature,  and  is 
considered  by  (liaufiard  an  important  diagnostic  sign  if  present 
in  a  considerable  j)ro})ortion  of  the  cells.     Nucleated  red  cells  in 
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small  nuiiibers  are  ohvu  t'oiiiul,  usually  in  (he  I'oriii  ot"  normoblasts. 
In  two  of  our  cases  there  were  isolated  megalohlasts,  of  the  inter- 
mediate variety;  that  is,  with  small  deeply  stainini*-  nucleus.  The 
hlood  plates  are  present  in  normal  numhers.  The  leukocyte  count 
is  usually  within  normal  limits,  sometimes  su])normal  and  excep- 
tionally increased.  The  ditt'efential  count  shows  nothinjLj  striking 
except  for  a  tendency  toward  high  values  for  the  polynudear  neutro- 
])hiles,  and  the  occasional  presence  of  rare  myelocytes.  The  l)lood 
picture  diifers  from  that  of  the  ordinary  secondary  anemia  in  the 
normal  color  index  and  the  more  fre(|uent  appearance  of  nucleated 
red  cells. 

The  Liver.  The  liver  is  usually  of  normal  size,  or  slightly 
enlarged,  seldom  rt^aching  more  than  one  finger's  breadth  l)elow  the 
edge  of  the  ribs.  Some  have  noted  that  during  exacerbations  of 
the  jaundice  the  liver  swells,  to  return  to  its  former  size  after  the  attack 
is  over.  Signs  of  cirrhosis,  such  as  hardness,  irregularity,  or  marked 
alteration  in  size  of  the  liver,  ascites,  and  evidences  of  collateral 
circulation,  are  conspicuous  by  their  absence.  The  bile,  in  the  only 
case  in  which  it  was  examined  (our  Case  VII)  was  of  a  deep  golden- 
red  color,  evidently  very  rich  in  pigment,  and  was  sterile. 

x\ttacks  of  abdominal  pain  resembling  biliary  colic  have  been 
observed  in  a  large  proportion  of  cases,  and  have  been  often  sup- 
posed to  l)e  caused,  in  some  mvsterious  way,  by  the  disease  itself. 
In  two  of  our  cases  (VII  and  IX),  however,  gallstones  were 
removed  at  operation,  after  which  the  attacks  ceased,  and  in  both 
our  autopsies  (Cases  I  and  II)  stones  were  found  in  the  gall-l)ladder, 
so  that  we  have  no  hesitation  in  declaring  that  diese  attacks  are  due 
to  gallstones.  A  striking  feature  is  the  frc(|uent  onset  of  the  colic 
at  the  time  of  puberty,  a  period  at  which  ordinary  cholelidiiasis  is 
seldom  met  with.  The  pain  is  sometimes  located  in  the  region  of 
the  spleen,  and  is  then  due  to  perisplenitis,  for  friction  rubs  have 
been  heard  over  the  spleen  and  inflammatory  changes  in  the  capsule 
have  been  found  at  autopsy.  The  ])iiiu  of  ))erisplenitis,  however,  is 
diti'erent  from  that  of  gallstone  colic,  being  usually  dull  and  not 
paroxysmal. 

The  Spleen.  The  presence  of  splenic  tumor  forms  one  of  the 
most  striking  features  of  the  disease,  and  has  often  led  to  the  false 
diagnosis  of  splenic  anemia.  It  is  j)racticidly  always  palpable,  in 
well-marked  cases  extending  down  to  the  level  of  die  navel,  and 
occasionally  reaching  the  proportions  of  a  leukemic  spleen,  as  in 
our  Case  VIII,  in  which  it  filled  the  entire  left  side  of  the  abdomen. 
In  a  few  instances  no  enlargement  of  the  spleen  was  found,  though 
all  the  other  characteristics  of  die  disease  were  jiresent.  In  Case  1 1 1 
of  Benjamin  and  Sluka,  die  grandfaUier  showed  no  splenic  enlarge- 
ment, while  the  son  and  granddaughter  both  were  typical  cases  with 
verv  large  spleens.  There  is  therefore  no  reason  to  make  a  separate 
category  (mt  of  the  cases  without  splenic  tumor. 
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The  Heart.  This  organ  shows  no  abnormahties,  except  for  a 
soft  systohc  murmur  in  the  puhnonarv  area,  due  to  the  anemia. 

The  Metabolism.  Tests  for  ahmentary  glycosuria  and  levu- 
losuria  have  been  ahnost  constantly  negative.  In  our  Case  VII, 
however,  a  moderate  excretion  of  sugar  was  noted  after  the  ingestion 
of  glucose,  and  also  after  levulose;  it  was  not  determined  in  the  latter 
instance  whether  tlie  sugar  excreted  was  dextrose  or  levulose.  In 
this  same  case  normal  values  were  found  by  one  of  us  (Tileston) 
for  creatin,  creatinin,  urea,  and  ammonia;  the  patient  was  on  a 
creatin-free  diet. 

Complications.  True  gout  has  been  associated  in  a  few  in- 
stances, notably  in  the  family  described  by  IMurchison,  and  in  our 
Cases  I,  IV,  and  XI.  Articular  pains,  usually  without  joint  changes, 
are  somewhat  frecjuently  reported,  and  great  importance  has  l)een 
attached  to  them  by  French  observers,  who  make  them  a  part  of  the 
"hepatic  diathesis"  ("hepatisme"  of  Glenard).  They  are  not  a  con- 
stant feature  by  any  means,  and  in  our  opinion  have  no  important 
bearing  on  the  disease.  The  various  forms  of  chronic  arthritis  and 
arthralgia,  particularly  in  elderly  persons,  are  so  common  that  it  is 
easy  to  get  a  history  of  them  in  some  members  of  almost  any  family. 
Urticaria  is  not  uncommon.  The  complication  with  gallstones  has 
already  been  discussed. 

Pathology.  Only  eight  autopsies  have  been  performed,  in  the 
cases  of  MLnkowski,  Vaquez,  (xandy  and  Brule,  Oettinger,  Strauss, 
Wilson,  and  our  Cases  I  and  II.  The  cases  of  Strauss  and  Oettinger 
were  acquired,  the  others  hereditary;  the  pathological  picture  was 
the  same  in  both  types.  The  liver  has  been  found  normal  in  size, 
with  no  obstruction  of  the  bile  ducts,  and  no  cirrhotic  changes. 
Evidences  of  cholangitis  have  been  lacking,  except  in  oiu"  Case  II, 
in  which  there  were  dilatation  and  thickening  of  the  common  duct, 
evidently  secondary  to  gallstone  disease.  In  all  cases  there  was  a 
considerable  deposit  of  brownish  pigment  within  the  liver  cells;  this 
pigment  contained  iron  in  Vaquez's  case,  in  Minkowski's  it  did  not. 
In  five  of  the  eight  cases  stones  were  found  in  tiie  gail-bhuider.  The 
spleen  is  greatly  enlarged  (up  to  1000  grams),  and  usually  shows 
signs  of  old  peris])lenitis;  the  increase  in  size  is  due  mainly  to 
increase  of  the  j)ul}),  the  trabecuhr  being,  as  a  rule,  not  much 
enlarged,  and  the  follicles  normal,  or,  as  in  the  case  of  Wilson, 
sclerosed.  Microscopically  the  striking  feature  is  the  marked  en- 
gorgement with  blood;  this  in  one-half  of  the  cases  was  most  marked 
in  the  ])ulj),  the  sinuses  containing  little  blood.  There  is  more  or  less 
pigment  in  the  organ,  usually  within  endothelial  cells.  The  amyl- 
oidosis found  in  our  Case  1  was  ])r()bably  to  be  attributed  not  to  the 
disease  itself,  but  to  the  com})lication  with  gout.  The  kidneys  in 
Minkowski's  case  contained  a  very  large  amount  of  iron,  both  as 
pigment  and  in  combination  with  an  albuminous  body;  in  th«»  other 
cases  there  was  little  pigment  in  the  kidneys.     The  bone  marrow 


TILEiSTON,  griffin:   CHRONIC   FAMILY  JAUNDICE  853 

is  found  in  a  state  of  intense  reaction;  there  is  red  marrow  in  the 
femur  and  numerous  normoblasts,  myelocytes,  and  poly  nuclear  cells 
are  seen. 

Heredity.  The  disease  is  in  most  instances  an  exquisitely  hered- 
itary affection,  frequently  involving  three  or  even  four  generations. 
It  is  transmitted  eiiually  by  the  male  and  by  the  female,  and  AVilson's 
statement  that  it  is  usually  transmitted  from  father  to  daughter, 
and  from  mother  to  son,  does  not  hold  good  for  most  instances. 
There  are  families  in  the  literature  in  which  only  females  are  affected, 
and  others  in  which  the  males  are  the  ones  to  show  jaundice.  In 
a  large  series,  however,  the  sexes  are  involved  about  equally  (55 
males  and  45  females  in  100  cases).  There  seems  to  be  no  racial 
predisposition.  Some  of  the  children  almost  always  escape,  and 
the  offspring  of  those  who  do  are  always  free  from  the  disease. 

Etiology  and  Pathogenesis.  Various  theories  have  been 
propounded  to  account  for  this  strange  disease.  Two  may  be  dis- 
missed from  the  start — the  second  theory  of  Pick,  of  a  congenital 
comminiication  between  the  bile  passages  and  the  lymphatics,  and 
Hayem's  latest  view,  that  it  is  due  to  s\'philis.  The  former  is  dis- 
proved by  the  autopsies,  the  latter  by  the  entire  lack  of  proof  of  die 
existence  of  syphilis  in  these  families,  and  by  negative  Wassermann 
reactions  in  the  four  cases  of  ^Veber  and  Dorner. 

The  icterus  present  is  certainly  of  the  type  known  as  polycholic, 
or,  perhaps  more  correctly,  pleiochromatic.  That  is  to  say,  it  is  due 
to  an  excess  of  biliary  pigment,  not  to  obstruction  of  the  bile  ducts. 
This  is  shown  by  the  fact  that  the  stools  are  well  colored,  and  the 
total  urobilin  output  increa.sed,  as  shown  by  Moller,  and  by  the 
absence  of  any  obstruction  of  the  bile  ducts,  small  or  large.  The 
presence  of  temporary  obstruction  of  the  bile  ducts  must  be  admitted 
for  a  few  cases,  in  which  with  increased  jaundice  and  usually  colicky 
pains  in  the  alxlomen  the  stools  became  clay-colored,  but  these 
exceptions  are  readily  exj)laiiied  by  a  complication  witli  gallstones, 
which  is  common. 

I>et  us  next  consider  the  first  theory  of  Ilayem,  that  the  icterus 
and  s})lenic  enlargement  are  due  to  a  chronic  cholangitis.  This 
view  has  very  little  in  its  favor,  for  it  is  difficult  to  conceive  of  a 
chronic  infection  of  the  bile-passages  sufficient  to  produce  jaundice 
dating  from  birtii,  and  persisting  through  many  years,  and  yet  leav- 
ing no  traces  visii)le  at  the  postmortem  examination. 

Minkt)wski  l)elieves  that  the  disease  is  due  to  a  congenital  per- 
verted function  of  the  liver  cells,  by  virtue  of  which  the  bile  is 
secreted  in  part  into  the  lymphatics  instead  of  into  the  bile  capil- 
laries. Under  normal  circumstances  the  liver  cells  secrete  sugar 
into  the  lymphatics  and  bloodvessels,  and  bile  into  the  bile 
pa.ssages.  It  is  ea.sy  to  conceive  that  this  selective  action  might 
be  interfered  with,  so  that  part  of  the  bile  would  go  the  wrong 
way.     This  hypothesis  would  account  for  the  jaundice,  but  not  for 
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tlie  excess  of  l)ile  pigment,  nor  for  the  enlargement  of  the  spleen. 
Moreover,  the  jaundice  may  he  explained  solely  on  the  ground  of 
pleiochromia,  for  it  has  been  shown  that  an  excess  of  hile  jjigment 
is  accompanied  by  increased  viscidity  of  the  bile,  which  raises  the 
pressure  in  the  bile  passages  and  thus  produces  in  a  sense  a  mechani- 
cal obstruction  to  the  flow  of  bile,  and  consequently  jaundice. 

The  discovery  by  Chauffard  of  the  increased  fragility  of  the  red 
cells  threw  a  new  light  on  the  disease,  and  apparently  explained  the 
various  phenomena  in  a  satisfactory  way.  The  red  cells,  being  imduly 
susceptible  to  the  action  of  hemolyzing  agents,  are  readily  destroyed, 
and  this  leads  to  the  anemia  which  is  so  constant  a  feature.  The 
bone-marrow  is  stinuilated  by  the  deficiency  in  red  cells  to  increased 
activity,  shown  in  the  circulating  blood  by  the  presence  of  nucleated 
red  cells  and  at  times  an  increased  proportion  of  polynuclear  leuko- 
cvtes,  and  a  few  myelocytes.  The  increased  destruction  of  red  cells 
leads  to  an  increase  in  the  material  (free  hemoglobin)  out  of  which 
l)ile  pigment  is  made,  and  hence  to  pleiochromia  and  icterus.  Such 
a  "hemolytic  icterus"  can  l)e  produced  experimentally,  as  Lesne 
and  Ravaut  and  others  have  shown,  by  the  injection  of  hemolytic 
agents,  which  is  followed  by  jaundice,  increase  in  size  of  the  spleen, 
and,  depending  upon  the  size  of  the  dose,  by  the  appearance  of 
urobilin,  bile,  or  hemoglobin  in  the  urine. 

Since  no  hemolysins  can  be  demonstrated  in  the  blood,  the  in- 
creased destruction  of  red  cells  probably  takes  place  not  in  the  blood, 
but  in  the  spleen,  that  "graveyard  of  the  red  corpuscles."  This 
leads  to  increased  work  on  the  part  of  the  spleen,  and  hence  to  the 
progressive  enlargement  of  the  organ. 

This  hemolytic  theory  otters  the  best  explanation  of  the  phenomena 
observed,  and  is  the  one  generally  accepted  by  recent  writers.  The 
ultimate  cause  of  the  increased  fragility  of  the  red  cells  remains  to 
be  discovered.  Two  hypotheses  are  possible:  (1)  That  there  is  a 
congenital  defect  of  metabolism  leading  to  the  ])roduction  of  toxic 
substances  deleterious  to  the  red  cells;  and  (2)  that  there  is  a  con- 
genital defect  in  the  blood-forming  organs. 

Tehminoi.ocv.  As  often  ha})])ens  in  diseases  of  obscure  causa- 
tion, a  multitude  of  names  has  beei>  pro])osed,  (h^jMMiding  on  the 
theory  of  the  writer  with  regard  to  etiology,  and  whetiier  the 
hereditary,  the  familial,  or  the  congenital  aspect  is  emj)hasized. 
For  example:  Chronic  infectious  sj)lenomegalic  icterus,  chronic 
acholuric  hereditary  jaundice,  congenital  hemolytic  icterus,  chronic 
family  choleinia,  etc.  Until  more  is  known  about  the  ])ath()g(Miesis, 
the  term  chronic  family  jaundice  may  i)e  rt'conunendtnl  on  the 
ground  of  sim])licity  and  clearness. 

Other  Famii.iai.  Disf.ases  Associ atkh  with  .Iai  ni>ue  or 
WITH  Si'i.ENic  'I'lMoK.  Tlier(>  are  a  few  other  alVections  which 
may  (tccur  in  s«'veral  members  ot"  a  family,  and  show  more*  or  less 
resemblance  to  chritnic  family  janndicc. 
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1.  Congenifdl  Obliteration  of  flu-  Bile  Dncfs.  Tliis  process,  due 
eitlier  to  congenital  niaU'onnation  or  to  inflainniatorv  changes,  leads 
to  intense  ohstriictive  jaundice,  visil)le  at  birth.  It  is  inconij)atil)le 
with  the  lonf>;  continuance  of  Hfe.  In  some  cases,  however,  there  is 
only  stenosis  of  the  common  duct,  and  the  patient  may  live  many 
years,  with  jaundice  and  partial  decolorization  of  the  stools;  the 
gall-bladder  is  oreatly  dilated,  from  which  fact  and  the  time  of 
appearance  of  the  icterus  the  diagnosis  can  be  made. 

2.  Fatal  Icterus  Neonatorum  without  Obstruction  of  the  Bile 
Ducts.  Very  rarely  families  are  met  Avith  in  which  almost  all  of  the 
children,  and  they  are  many,  become  deeply  jaundiced  a  few  days 
after  birth,  and  usually  die  within  a  period  of  days  or  weeks,  often 
with  convulsions.  Bile  is  found  in  the  urine,  l)ut  the  stools  are  well 
colored.  Those  infants  which  do  not  die  early  recover  from  the 
jaundice  completely,  but  are  very  anemic  for  a  while  afterward. 
At  autoj)sy  nothing  has  been  found  to  account  for  the  jaundice;  in 
])articular  there  has  been  no  obstruction  of  the  l)ile  passages,  and  no 
evidence  of  septic  processes  or  sy])hilis.  A  curious  feature  is  the 
"Kernicterus"  of  Schmorl;  the  ganglia  at  the  base  of  the  brain  are 
an  intense  yellow,  while  the  rest  of  the  brain  is  only  slightly  icteric; 
the  yellow  areas  show  necrosis  of  the  nerve  cells.  This  type  of 
icterus  is  j)eculiar  to  jaundice  of  the  newborn,  and  has  iieen  reported 
chiefly  in  connection  with  the  family  type. 

3.  Juvenile  Family  Cirrhosis.  Cirrhosis  occurring  in  two  or 
more  children  of  a  family  has  been  described  by  a  numl)cr  of  writers, 
A  few  of  these  cases  may  be  attril)utcd  to  hereditary  syphilis,  some 
others  to  the  use  of  alcoliol  or  other  irritating  substances;  thus,  the 
two  children  reported  by  Jollye  i^Brit.  Med.  Jour.,  1N92,  i,  cSoS)  both 
drank  vinegar  in  large  (juantities.  For  the  majority,  no  cause  could 
be  made  out.  The  course  resembles  that  of  Ilanot's  cirrhosis, 
ending  fatally  before  the  twentieth  year.  The  growth  is  usually 
stunted. 

4.  Familial  Splenomegaly  of  the  Gaucher  Type.  This  truly 
remarkable  disease,  first  described  by  (-laucher  in  1882,  is  char- 
acterized by  enormous  enlargement  of  the  sj)lcen  (uj)  to  TOOO  grams) 
lasting  over  many  years,  usually  occurring  in  several  members  of  a 
family,  and  affecting  females  almost  exclusively.  The  liver  is 
always  considerably  enlarged.  Anemia  is  seen,  and  brown  ])igmenta- 
tion  of  the  skin,  but  jaundice  is  seldom,  and  a.scites  never,  present. 
The  histological  aj)])earances  are  pathognomonic.  The  sj)leen, 
bone-marrow,  lymj)li  nodes,  and  in  the  liver  the  ramifications  of 
Glisson's  capsule  show  large  numbers  of  peculiar  cells,  with  small 
nuclei  and  much  protopla.sm.  Marchand  ha,s  recently  shown  that 
the  large  size  of  the  cells  is  due  to  a  deposit  of  a  homogeneous  material 
like  hvaline,  the  nature  of  which  could  not  be  determined. 

Diagnosis.  Chronic  family  jaundice  is  ea.sily  recognized,  if 
the  disease  is  only  borne  in  mind.     The  great  enlargement  of  the 
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spleen  with  anemia  has  led  to  the  false  diagnosis  of  splenic  anemia, 
or  Banti's  disease;  the  latter  diagnosis  was  made  in  our  Case  XII  by 
a  well  known  European  clinician.  The  occurrence  of  jaundice  in 
other  members  of  the  family,  the  chronicity,  the  early  onset,  the 
presence  of  bile  in  the  feces  and  its  al)sence  from  the  urine,  the  changes 
in  the  blood,  and  the  enlargement  of  the  spleen  without  enlargement 
of  the  liver  or  indications  of  cirrhosis,  are  the  important  diagnostic 
points.  From  juvenile  cirrhosis  it  is  distinguished  by  the  absence 
of  marked  enlargement  of  the  liver,  the  al)sence  of  stunting  of  the 
growth,  the  absence  of  bile  in  the  urine,  and  the  course  of  the  disease. 
Splenomegaly  of  the  Gaucher  type  may  be  excluded  by  the  presence 
of  jaundice,  the  absence  of  marked  enlargement  of  the  liver,  anfl  by 
the  fact  that  Ciaucher's  disease  is  famihal  but  not  hereditary.  The 
ac(|uired  form  of  chronic  family  jaundice  is  distinguished  from 
pernicious  anemia  by  the  increased  fragility  of  the  red  cells  in  the 
former,  and  by  the  morphology  of  the  blootl.  The  frequent  com- 
plication with  gallstones  has  led  to  the  diagnosis  of  jaundice  due 
to  obstruction  of  the  common  duct  l)v  calculi.  This  error  can  be 
avoided  by  attention  to  the  above  mentioned  points. 

Prognosis.  The  prognosis  is  good  so  far  as  life  is  concerned, 
absolutely  bad  with  regard  to  recovery.  The  prospects  are  good 
that  some  of  the  offspring  will  be  free  from  jaundice. 

Treatment.  No  measures  have  any  effect  on  the  jaundice  or 
splenic  tumor,  not  even  the  Rontgen  rays.  The  anemia  is  said  to 
have  been  benefited  in  certain  cases  by  the  use  of  iron,  while  arsenic 
is  useless.  The  most  that  can  be  done  is  to  regulate  the  life  of  the 
patient  in  such  a  way  as  to  avoid  the  factors  that  tend  to  increase 
the  symj)t<)nis  (fatigue,  excitement,  indiscretions  of  diet,  etc.).  It 
should  be  realized  that  attacks  of  abdominal  jnun  are  not  due  to  the 
disease  jjer  se,  but  to  a  complication  with  gallstones,  and  the  patient 
should  be  given  the  benefit  of  modern  surgical  treatment,  which 
has  been  neglected  heretofore  in  all  cases  except  VII  and  IX  of  our 
series. 

In  concluding  we  present  the  reports  of  thirteen  cases,  occurring 
in  four  families.  The  first  of  these  families  was  investigated  by 
Dr.  (ilriffin,  the  others  by  Dr.  Tileston.  To  economize  space,  many 
details  have  been  omitted.  In  the  urine  sugar  was  always  absent, 
and  als(j  acetone  and  diacetic  acid.  I'rochrome  was  increased  in 
all  but  Case  XI.     Albumin  was  absent  unless  otherwise  specified. 

Family  I.  Jaundice  in  at  least  seven  members  in  three  genera- 
tions.    Autopsies  in  two  cases. 

This  family  is  remarkable  for  the  fre(|uency  with  which  the  con- 
dition has  been  associated  with  gallstone  colic  (Hve  out  of  seven 
cases),  and  with  gout. 

Case  I. — ().  S.,  male.  Concerning  his  parents  Ii(tl(>  is  known, 
but  a  cousin  of  his  father  was  jaundiced  for  many  years,  and  suffered 
from  severe  attacks  of  colic.     O.  S.  wjis  the  third  of  thirteen  children, 
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ten  of  wliom  lived  to  grow  up.  ( )iie  brother  (H.  S.  S.,  Case  II)  had 
the  same  disea.se,  and  a  sister  was  jaundiced  all  her  life,  and  suffered 
from  gallstones.  ().  S.  was  jaundiced  from  hiith,  suifered  fre(|uently 
from  attacks  of  biliary  colic,  and  died  at  the  age  of  seventy-four. 
Of  his  four  chiklren,  the  first  two  were  jaundiceil  (Cases  III  and  IV). 
Antopsij,  IVIay  22,  1900,  Harvard  Medical  School,  U— 00— 15, 
performed  by  Dr.  F.  T.  Fulton,  to  whom  we  are  indebted  for  the 
notes.  There  are  extensive  gouty  lesions,  consisting  of  marked 
deformity  of  the  fingers  and  toes,  with  many  sodium  urate  deposits 
(tophi)  in  the  vicinity  of  these  joints,  and  in  the  kidneys.  The 
.splrc}i  is  much  enlarged,  and  firm;  the  caj)sule  is  thickened,  with 
fibrous  tags  adherent.  On  section  the  trabecuhe  are  prominent, 
the  follicles  not  easily  made  out,  the  pulj)  not  increased.  The  lltrr 
is  not  enlarged,  of  normal  consistency,  and  on  section  brownish  red. 
The  gall-bladder  is  consideral)ly  distended  with  dark  green  bile,  and 
contains  13  pigmented  calculi.  The  bile  j)a,ssages  are  normal. 
There  arc  ohl  adhesions  between  the  gall-bladder  and  the  foramen 
of  Winslow.  The  kidiiey.'i  are  small,  granular,  the  capsule  adherent, 
the  cortex  thinned,  the  pelvis  dilated.  The  left  kidney  contains 
some  cysts  and  a  small  abscess.  There  are  also  hypertrophy  of  the 
prostate,  arteriosclerosis,  hypertrophy  and  tlilatation  of  the  heart, 
and  acute  pericarditis. 

Microscopic  Examination  of  flic  Spleen.  In  frozen  sections 
treated  with  iodine  the  walls  of  many  of  the  smaller  vessels,  and 
certain  areas  closely  surrounding  (licsc  vessels,  are  stained  a  mahog- 
anv-brown.  Sections  stained  in  the  usual  way  show  considerable 
congestion,  and  a  general  increase  of  the  interstitial  connective  tissue. 
The  pulp  consists  of  lymjjhocytes  and  red  blood  cells.  Through- 
out the  pulp  there  is  considerable  golden-yellow  pigment,  chiefly 
within  endothelial  cells.  The  lymphoid  cells  of  the  follicles  have 
almost  entirely  disappeared,  their  place  being  taken  by  small  j)inkish 
masses  of  hyaline  material  (amyloid);  the  walls  of  the  smaller 
arteries  are  distinctly  thickened  and  hyaline.  "The  pigment  is 
probably  derived  from  red  blood  corpuscles"  (F,  B.  Mallory). 

Microscopic  Examination  of  the  Liver.  Frozen  sections  show- 
no  excess  of  fat.  With  iodine  the  walls  of  the  smaller  interlobular 
vessels,  and  small  scattered  areas  among  the  liver  cells  give  the  reac- 
tion for  amyloid.  There  is  no  increase  of  the  interstitial  connective 
tissue,  and  the  l)ile  capillaries  are  normal.  There  is  considerable 
brownish  pigment  within  the  liver  cells.  In  minute  area.s  the  liVer 
cells  are  entirely  gone,  their  place  being  occnj)ied  by  masses  of 
amyloid. 

Microscopic  Examination  of  the  Kidnei/s.  There  is  a  marked 
chronic  diffuse  nephritis  with  extensive  amyloid  infiltration;  also  an 
acute  inflammatory  process  in  the  collecting  tubules.  (Ascending 
infection).     No  pigment  is  seen. 
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Case  II.- — H.  S.  S.,  brother  of  O.  S.  (Case  I).  When  first  seen 
in  July,  1903,  for  bronchitis,  he  was  seventy  years  old.  He  said  he 
had  been  slightly  jaundiced  all  his  life.  Examination  showed 
icterus  of  the  skin  and  eyes,  great  enlargement  of  the  spleen,  which 
reached  from  the  sixth  space  to  the  level  of  the  navel,  and  a  liver  of 
normal  size;  myocardial  insufficiency.  January  4,  1904,  he  was  seen 
ao-ain  for  a  severe  attack  of  pain  in  the  right  h\'pochondrium,  with 
tenderness  over  the  region  of  the  gall-bladder,  fever,  and  leukocytosis. 
The  stools  were  dark  colored  and  the  urine  free  from  bile,  while  the 
skin  was  more  yellow  than  usual.  The  spleen  had  not  changed  in 
size.  This  attack  of  cholecystitis  lasted,  with  intermissions,  for 
six  weeks.  On  Februarys,  1907,  he  was  seized  with  his  final  illness, 
a  lobar  pneumonia,  to  which  he  succiunbed  on  the  19th.  An 
autopsy  was  performed  by  Dr.  L.  J.  Rhea,  of  the  Department  of 
Pathology,  of  the  Harvard  ^Medical  School,  who  has  very  kindly 
placed  the  notes  at  our  disposal. 

Autopsy  U— 07— 18.  February  19,  1907,  by  Dr.  L.  J.  H-hea. 
The  sclerae  and  skin  have  a  distinctly  yellowish  tint.  The  spleen 
is  markedly  increased  in  size,  and  is  united  by  firm  adhesions  to  the 
diaphragm.  The  consistency  is  somewhat  increased.  On  section 
it  is  deep  red  in  color;  the  follicles  are  easily  made  out,  the  trabeculae 
are  just  visible.  The  liver  is  apparently  not  larger  than  normal,  the 
cut  surface  dark  brownish  red.  The  bile  ducts  stand  out  rather 
prominently.  The  common  duct  is  patent.  There  are  dense 
adhesions  between  the  gall-bladder  and  the  duodenum.  The  walls 
of  the  gall-bladder  are  thickened,  and  its  cavity  filled  Ijy  a  large 
black  calculus.  No  stones  are  in  the  conunon  duct  or  in  the  bile 
ducts  within  the  liver.  The  conunon  duct  is  (juitc  markedly  dilated 
and  its  walls  thickened.  There  are  also  resolving  pneumonia,  chronic 
myocarditis,  generalized  arteriosclerosis,  nnn-al  tiirombi  in  the 
heart,  chronic  adhesive  pleurisy,  chronic  nephritis  and  a  persistent 
thymus  gland. 

Micruscopic  Examiiiatiun.  Splcex:  The  capsule  is  con.sideral)ly 
thickened  by  dense  fibrous  tissue.  The  organ  contains  a  large 
amount  of  blood  wliich  is  in  the  pulp,  not  in  the  sinuses.  The  latter 
arc  narrow  and  ap])ear  c<)mj)ressed.  Scattered  throughout  the  organ 
area  few  endothelial  cells  containing  brownish  j)igment;  some  of  the 
endothelial  cells  lining  the  sinuses,  and  in  the  cap>ule,  contain  similar 
pigment.  Liver:  There  is  a  sli(/hf  increase  in  the  connective  tissue 
between  tiie  cohnnns  of  liver  cells.  The  latter  show  (|uite  a  liirge 
amount  of  j)igment  in  tiie  form  of  fine  scattered  grannies.  Tiic 
bile  ducts  are  everywhere  j^atent  and  their  walls  are  not  thickened. 
The  sinusoids  are  moderately  distended  with  blo(«l  and  show  some 
increase  in  lym])hocytes.  and  a  good  many  endothelial  ci'lls.  which 
are  ])hag()cytic  to  red  blood  corj)nscli's,  and  j)()lynn(l('ar  leukocytes. 
Kidney:     There  is  a  sclerotic  process  involving  small  localized  areas. 
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Scattered  tubules  show  uuuierous  small  hrowuish  pitriueut  granules 
within  the  epithelial  cells. 

Case  III.— II.  B.  S.,  aged  hfty-Hve  vears,  .son  of  ().  S.  (Case  I). 
First  child.  He  has  been  jaundiced  since  birtli,  but  the  color  now 
is  less  intense  than  formerly,  having  faded  in  the  last  twenty  years. 
"Slow  fever"  (probably  typhoid)  in  youdi.  Until  he  was  forty  he 
was  subject  to  fre(|uent  attacks  of  gallstone  colic  so  severe  that 
operation  was  asked  for,  but  refused  by  the  surgeon  on  account  of 
the  long-continued  jaundice.  He  has  bled  profusely  from  the  left 
nostril  at  times,  but  does  not  bleed  much  after  cuts.  Feces  and 
urine  have  V)een  always  dark.  He  has  been  troubled  for  a  long  time 
by  rheumatic  pains,  with  some  deformity  of  the  smaller  joints. 

Physical  Examination,  February,  1910.  The  skin  has  a  yellowish 
tinge,  evident  on  close  inspection;  the  conjunctivae  are  more  deeply 
yellow.  The  liver  is  slightly  enlarged  to  percussion  and  the  edge 
is  palpable  on  deep  inspiration  al)out  two  fingers'  breadths  below 
the  costal  margin.  Tlie  spleen  is  enlarged  to  percussion  and  pal- 
pable at  the  edge  of  the  ribs  with  deep  breathing.  Urine:  High- 
colored,  with  deposit  of  urates.  Bile  pigment  and  urobilin  both 
absent.  Blood:  Leukocytes,  13,200;  moderate  poikilocvtosis,  slight 
polychromato])hilia.  Differential  count:  Polynudear  neutrophiles, 
80  per  cent.;  small  lymphocytes,  13  per  cent.;  large  lymphocytes,  7 
per  cent.;  eosinophiles,  0  per  cent.  No  nucleated  red  cells.  The 
serum  contains  bile  pigment  (iodine  test.) 

R.  S.,  the  son  of  this  patient,  aged  twenty-six  years,  has  never 
been  deeply  jaundiced,  though  the  color  of  his  skin  has  always  been 
dark.  He  has  been  sui)ject  "all  his  life"  to  attacks  of  vomiting,  with 
pain  in  the  epigastrium,  sometimes  in  die  right  hypochondrium. 
Appendectomy  done  three  years  ago  has  had  no  influence  on  the 
attacks.  Stools  always  colored  so  far  as  known.  Exanunation 
shows  nothing  abnormal  except  a  slight  icteroid  tint  of  skin  and 
conjunctivae.  No  enlargement  of  the  liver  or  spleen  could  be  made 
out.  This  case  is  prol)ably  one  of  chronic  family  jaundice,  but  in 
the  absence  of  splenic  enlargement  and  definite  jainidice  die  diag- 
nosis is  not  certain. 

C.\SE  IV. — O.  A.  S.,  aged  fifty-one  years.  Brother  of  H.  B.  S. 
(Case  III)  and  son  of  O.  vS.  (Ca.se  I).  Second  child.  He  probably 
has  been  slightly  jaundiced  all  his  life,  though  he  did  not  notice  it 
until  ad(jlescence.  The  yellow  color  has  never  been  marked,  but  is 
slighdy  greater  during  digestive  uj)sets.  Stools  always  brown. 
He  has  a  tendency  to  indigestion,  but  there  are  no  attacks  of  vomiting 
or  abdominal  pain.  "Slow  fever"  as  a  boy,  pneumonia  at  twenty- 
nine.  During  the  past  twenty-five  years  several  typical  attacks  of 
pain  in  the  great  toe  (gout). 

Phi/sicnl  Examination,  February  1910.  Well  developed  and 
nourished.     Skin     sallow,    conjunctiva^     slightly     yellow.     Splrni: 
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Enlarged,  from  the  sixth  space  to  three  fingers'  breadths  below  costal 
margin.     Liver:  Not  enlarged.     No  tophi. 

Case  V. — M.  S.,  aged  twenty-three  years.  Daughter  of  O.  A.  S. 
(Case  IV).  Though  always  subject  to  "bilious"  attacks  with 
vomiting,  she  was  never  jaundiced  till  eight  years  ago,  when,  after 
typhoid  fever,  she  began  to  have  attacks  of  pain  in  the  region  of  the 
liver,  with  subsequent  passages  of  gallstones.  The  stools  have  been 
searched  for  gallstones,  and  about  200  have  been  recovered,  none 
larger  than  a  grape-seed.  Stools  always  brown,  urine  sometimes 
high  colored. 

Physical  Examination,  February,  1910.  Rather  slightly  built, 
but  appears  healthy.  Skin  and  conjunctiva  slightly  yellow.  The 
spleen  reaches  from  the  seventh  rib  to  the  costal  margin,  where  it  is 
palpable.  Urine:  Bile  pigment  and  urobilin  absent.  Blood:  Red 
cells,  2,084,000;  leukocytes,  5800.  No  nucleated  red  cells.  Slight 
anisocytosis  and  poikilocytosis.     Differential  count  normal. 

Case  VI. — ^M.  S.,  aged  twenty-two  years.  Son  of  H.  H.  S.  (Case 
II).  Fifth  child.  He  was  born  jaundiced,  and  has  remained  so 
ever  since.  Usually  moderate,  the  yellow  color  at  times  becomes 
very  conspicuous,  and  then  he  does  not  feel  so  well.  Since  the  age 
of  fourteen  he  has  had  "bilious"  attacks  about  twice  a  year,  with 
nausea,  vomiting,  diarrhoea,  anorexia,  and  fever  (up  to  101.4°). 
Duration  one  or  two  days.  Never  colic.  Nosebleed  frequently. 
The  stools  have  always  been  dark,  the  urine  high-colored.  The 
bowels  move  usually  twice  a  day.  The  patient  has  been  under 
observation  since  1903,  during  which  time  there  has  been  little 
variation  in  the  condition,  except  that  the  jaundice  has  decreased 
somewhat;  the  size  of  the  spleen  has  remained  unaltered. 

Physical  Examination,  January  23,  1910.  Tall,  active,  slender 
youth  (six  feet  two  and  one-half  inches),  weighing  one  hundred  and 
sixty-eight  pounds  in  clothes.  Slight  jaundice  of  the  skin  and  con- 
junctivie.  Spleen:  From  the  seventh  space  to  level  of  navel,  17  cm., 
hard,  rounded.  Liver  not  enlarged  to  percussion,  edge  just  pal- 
pable on  deep  insj)iration.  Heart  not  enlarge*!,  systolic  murmur 
in  ])ulmonary  area.  Urine:  Bile  absent,  urobilin  sometimes  })resent 
in  traces,  sometimes  absent,  urobilinogen  in  traces,  urochrome 
abundant.  Indican  increased.  Feces:  Dark  brown,  urobilin  present. 
Microscopically  normal.  Blood:  Red  cells,  4,144,000;  leukocytes, 
r)()()()  and  9000;  differential  count  normal.     No  nucleated  red  cells. 

The  a('comj)anyiiig  family  tree  chart  will  serve  to  render  more  clear 
the  relationships  of  the  various  members  of  the  foregoing  family. 

Family  IL  Chronic  jaundice  in  brother,  sister,  and  first  cousin 
once  removed. 

('ask  VH. — We  owe  the  chance  to  studv  this  patient  to  the  kind- 
ness of  Dr.  C.  Allen  Porter.  W.  B.  W.,' Mass.  ( leneral  Hospital. 
No.  1()2,S79.  Aged  thirty-nine  years,  lUMrried,  no  children.  Family 
history:     Mother  died  of  "cirrhosis  of  tlic  liver,  never  jaundiced" 
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(probably  chronic  family  jaundice).  A  first  cousin  of  mother,  now 
forty-one  years  old,  has  been  icteric  since  childhood.  A  sister  of  the 
patient,  ten  years  older  than  he,  was  jaimdiced  as  far  back  as  he 
can  remember,  and  had  attacks  of  colic;  she  died  at  twenty-one 
years,  of  pneumonia.  A  brother,  now  fifty  years  old,  has  at  times 
yellowness  of  the  eyes,  never  of  the  skin.  Past  history:  At  the  age 
of  fourteen  the  patient  noticed  a  yellow  color  of  his  skin,  which  has 
persisted  ever  since,  with  variations.  Attacks  of  pain  in  the  epigas- 
trium with  vomiting  began  when  he  was  fifteen,  and  became  more 
frequent  and  severe  as  he  got  older.  In  1S92  cholecystotomy  and 
removal  of  488  gallstones.  The  spleen  was  found  enlarged  at  this 
time.     Two  later  operations  to  close  biliary  fistula.     Fourth  opera- 


Genealogical  Tree  of  Family  I. 


(f  ^—Male  and  female  tiiiaffected  by  the  charaet  eristic. 
•    t  _  Male  and  female  affected  by  the  characteristic. 
• An  individual  leitk  a  disease  which  may  p( 


may  possibly  be  associaAed  with  the  characteristic. 


-An  individual  (if  niiknoicn  sex. 


tion  in  1905,  with  removal  of  many  stn;ill  pigmented  calculi.  Since 
then,  no  further  attacks  of  colic.  Tin-  ]);iti('nl  had  bh-eding  hemor- 
rhoids in  boyhood,  and  nosebleed  rather  frequently,  especially  five 
years  ago.  There  lias  been  an  ill-dehned  pain  in  die  right  shoulder 
ever  since  the  last  operation.  Present  illness,  March,  1900:  Ila.s 
had  a  continual  ache  in  the  region  of  the  spleen  for  several  months, 
and  feels  tired  and  miserable.  Aj^j^-tite  good,  bowels  inclined  to 
be  costive.  Has  had  itching  at  times,  but  only  of  the  hands  and  feet. 
A  fifth  operation  was  performed  March  23,  1900,  by  Dr.  C.  A. 
Porter,  for  the  cure  of  a  hernia  in  the  scar  of  the  old  wound,  and 
for  exploration  of  the  biliary  svstem.  The  gall-bladder  was  incised 
and  contained  no  calculi;  no  obstruction  of  die  bile  ducts  could  be 
found. 
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Physical  Examhuiiion.  Well  developed  and  nourished,  consider- 
able pallor.  P^ice  a  peculiar  butt'  color;  the  rest  of  the  skin  distinctly 
yellow,  conjunctiva'  more  so.  Heart  slii>htly  enlarged  to  left,  soft 
systolic  murmur  in  pulmonary  area.  Systolic  l)lood  pressure,  130. 
Liver:  Not  enlarged  nor  palpable.  Spleen:  Much  enlarged,  hard, 
smooth,  not  tender;  the  long  axis  very  ol)liquely  placed,  measures 
22  cm.  The  spleen  extends  from  the  seventh  rib  to  the  level  of  the 
umbilicus,  and  nearly  to  the  middle  line.  Blood:  The  serum  was 
reddish  yellow  and  gave  a  strong  reaction  for  bile.  The  resistance 
of  the  red  corpuscles  was  very  kindly  tested  for  us  l\v  Dr.  F.  P.  Gay, 
and  a  decidedly  increased  fragility  was  found.  The  figures  for  the 
hemolvsis  were  as  follows:  0.4  per  cent,  salt  solution,  100  per  cent.; 
0.45  per  cent,  solution,  00  per  cent.;  0.5  per  cent,  solution,  20  per 
cent. ;  0.6  per  cent,  solution,  15  per  cent. ;  0.7  per  cent,  solution,  10  per 
cent.  Normal  blood  gives  little  or  no  hemolvsis  with  0.5  per  cent, 
salt  solution.'  There  was  moderate  anemia,  with  red  counts  ranging 
from  4,400,000  to  4,110,000;  hemagl()l)in,  SO  per  cent.  (Sahli);  color 
index,  I.  White  counts,  7200  and  SIOO.  Ditt'erential  count  normal. 
Polychromatophilia  and  anisocytosis  present.  Most  of  the  smears 
showed  a  few  normoblasts,  and  once  an  "intermediate"  megalo- 
blast  was  found. 

Urine.  The  urine  was  frequently  examined,  and  was  alwavs 
of  a  high  reddish  yellow  color.  Urobilin  was  constantly  present 
and  bile  pigment  absent.  The  tw-enty-four-hour  amount  normal, 
Indican  increased  once,  normal  at  other  times.  A  uric  acid  deposit 
was  often  observed. 

Feces.  Usually  one  or  two  stools  a  day  of  a  rich  orange  color, 
formed,  soft,  time  of  passage  nineteen  hours.  Strong  reaction  for 
urobilin.  During  a  period  when  Blaud's  pills  were  being  taken,  the 
stools  were  a  deep  olive-green  color.  This  disappeared  as  soon  as  iron 
w^as  discontinued,  and  was  probably  due  to  oxidation  of  bilirui»in 
to  biliverdin  by  the  iron.  A  single  stool,  when  patient  w'as  on  a  purin- 
free  diet,  showed  a  water  content  of  (S7  per  cent,  and  normal  propor- 
tions of  neutral  fat,  fatty  acids,  and  soaj)s.  (Total  fat,  29  per  cent, 
of  dried  stool;  of  this,  there  was  .3S  percent,  neutral  fat,  20  per  cent, 
fatty  acids,  30  per  cent.  soaj)s.) 

Sfoniach  Examinaiion.  No  fasting  contents.  After  P^wald 
breakfast  hypoacidity  (free  IICl,  0.01  per  cent.;  total  acidity.  0.03  ]ier 
cent.) 

liile.  Some  of  the  bile  was  obtain(>d  asejitically  at  the  ojieration, 
and  examin<'d.  Cuhures,  bo'th  ai-robic  and  anaerobic,  made  by 
by  Dr.  Oscar  Ivicliiiidson.  jjrovcd  sterile.  The  bile  was  transparent, 
and  of  a  deej)  goldcu-rcd  color,  evidiMitly  due  t<^  an  abundance  of 
bile  ])igment.  Heaction  neutral.  No  macroscojiic  nuicus.  Mucin 
present  by  acetic  acid  test.  Hilirui)in  and  bil(>  acids  pres(Mit.  al- 
l)umiM  absent.     Sediment  negative. 

'  Fur  tlip  inrtlioci,  sor  <!.ny,    Four.  Mod.  Kosoarrli,  1!)()7.  wii.  :121. 
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Metabolism.  In  view  of  the  present  interest  in  creatinin,  it  was 
thoii(i;lit  (lesiral)le  to  deterniine  tlie  anionnt  of  this  snl)stanee.  Tlie 
patient  wa.s  put  on  a  crea tin-free  and  purin-free  diet,  and  after  a 
preliminary  period  of  three  days,  the  urine  was  collected.  The 
methods  employed  were,  for  the  total  nitrofjen,  the  Kjeldahl  me  hod; 
for  ammonia,  urea,  creatin,  creatinin,  the  Folin  methods;  for  uric 
acid,  the  Folin-SchalYer  method.  The  determinations  were  made 
in  duplicate.  We  are  greatly  obliged  to  Professor  O.  Folin  for  the 
use  of  his  laboratory  and  for  advice.  The  figures  obtained  are 
shown  in  the  following  table: 


Dite 

Total  N. 

NH,  as 

N 

Urea  as 

N 

Uric   acid. 

Creatin. 

Creatinin. 

Creatinin. 
Milligrams  per 

Gninis. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

kilo  body 
weight. 

April  16-17 

10.81 

0.60 

8.63 

0.066 

1.364 

21 

April  17-18 

10.07 

0.51 

8.12 



0.046 

1.304 

20 

April  18-19 

9.65 

0.61 

7.71 



0.061 

1.208 

19 

July  8-9 

13.13 

0.785 

0.000 

1.374 

20 

The  values  obtained  for  creatinin  and  urea  are  normal,  those  for 
ammonia  are  somewhat  high,  and  the  endogenous  uric  acid  is 
distinctly  increased.  In  the  first  period  the  uric  acid  could  not  be 
(piantitated  because  part  of  the  uric  acid  was  preci{)itate(l  spon- 
taneously. 

Family   III.     Four   members  ajfeefed   in    three   (jenerations. 

For  die  opportunity  to  stutly  this  family  we  are  greatly  indebted 
to  Dr.  W.  H.  Smith,  of  Boston! 

Case  VIII. — J.  X.,  aged  fifty-five  years,  of  Iri.sh  descent,  only  child. 
Familij  history:  His  mother  was  the  color  of  safl'ron  Jis  long  as  he 
can  remember,  twenty  years  or  more.  Her  three  sisters  were  all 
free  from  jaundice.  The  patient  has  had  five  children;  the  first 
was  a  girl  and  escaped  the  disease;  the  second  (Case  IX)  and  third 
(Case  X)  are  both  yellow;  the  fourth,  male,  died  at  the  age  of  seven- 
teen months,  unafi'ected;  the  fifth,  also  male,  was  born  jaundiced, 
and  died  when  five  days  old.  Personal  Ilistori/:  He  has  been 
jaundiced  since  boyhood.  The  color  is  sometimes  an  intense 
lemon-yellow,  but  usually  only  moderate.  It  increases  after  fatigue 
and  "catching  cold,"  but  exposure  to  cold  does  not  aiVect  it.  The 
urine  has  always  been  high-colored  and  the  stools  brown.  Nose 
bleed  during  adolescence,  never  "bilious  attacks,"  or  itching.  He 
often  has  a  tired  feeling,  and  a  tendency  to  sleep  a  great  deal,  but 
his  general  health  is  better  now  than  when  he  was  younger.  Four 
years  ago  he  had  an  attack  of  tremendous  pain  in  the  e])igastrium 
lasting  several  hours  (gallstone  colic).  There  were  several  similar 
attacks  that  year,  none  since. 
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Physical  Examiiidfioii,  ^larcli  1910.  Small  man,  height,  five 
feet  four  iMche.s;  weight,  one  hundred  and  eight  pounds;  skin  and 
conjunctivte  of  a  liglit  yellow  color;  acne  of  face.  Heart  not  enlarged, 
soft  systolic  murmur  in  pulmonary  area,  systolic  cardiore- 
spiratory murmur  at  base,  venous  hum  in  neck.  Pulse,  76. 
Spleen:  Greatly  enlarged,  reaching  from  the  eighth  rib  to  the  level  of 
the  anterior  superior  spine  of  the  ilium,  and  to  the  middle  line,  so 
that  it  fills  the  left  half  of  the  abdomen.  The  surface  is  hard, 
smooth,  not  tender.  Liver:  Not  enlarged  nor  palpable.  Blood: 
Red-cells,  3,608,000.  Hemoglobin,  70  per  cent.  (Sahli).  Color  index, 
1.  Leukocytes,  6000.  Differential  count:  Polynuclear  neutrophiles, 
77.25  percent. ;  lymphocytes,  19. 75  percent. ;  mononuclears  and  transi- 
tionals,  2.25  per  cent.;  eosinophiles,  0.5  percent.;  mast  cells,  0.25  per 
cent.  One  "  intermediate"  megaloblast.  Anisocytosis  present ;  average 
diameter  (100  cells),  6.48  microns,  smallest  cell,  4.3,  largest,  8.6  mi- 
crons. No  poikilocytosis  nor  punctate  basophilia,  slight  poly- 
chromatophilia.  Urine:  Orange  colored,  slightest  possible  trace  of 
albumin,  bile  absent,  urobilin  and  urobilinogen  present.  Sediment, 
no  casts  or  blood.  Feces:  Formed,  color  a  rich  golden  ochre,  acid. 
Microscopically,  numerous  starch  granules,  no  excess  of  fat  or 
muscle  fibers;  the  solid  particles  are  intensely  bile-stained.  Marked 
reaction  for  urol)ilin,  traces  of  bilirubin. 

Case  IX. — E.  N.,  aged  twenty-three  years,  son  of  J.  N.  At  the 
age  of  eight  he  became  jaundiced,  without  other  symptoms.  As  a 
boy  he  often  felt  listless  and  suffered  from  nose-bleed.  PVom  the 
age  of  twelve  to  fourteen  he  had  j)ain  in  the  right  shoulder,  and  at 
fourteen  began  to  have  attacks  of  typical  biliari/  colic.  Two  years 
later  he  had  12  gallstones  removed  at  operation;  since  then  there  has 
been  no  more  colic.  The  jaundice  deepens  after  unusual  fatigue, 
and  is  more  marked  in  the  sunnner  than  in  the  winter.  Minor 
illnesses  of  any  sort  cause  an  increased  yellowness.  There  have  been 
no  "hilious  attacks."  Enlargement  of  the  spleen  was  first  noted  in 
1907,  by  Dr.  W.  H.  Smith.  The  patient  does  not  feel  sick  at  all, 
and  seems  alert  and  active. 

Phj/sical  E.vautiiiation,  Fcbruray  1910.  Rather  slightly  built, 
well  nourished,  skin  and  conjunctivic  a  lemon-yellow  color.  Heart 
negative  except  for  a  slight  systolic  murmur  in  the  pulmonary  area. 
Pulse  normal  in  rate.  iSplecn:  Considerably  enlarged,  reaching  from 
the  eigiith  rii)  to  1  cm.  above  the  navel,  long  axis  17  cm.  Liver: 
Not  increased  in  size.  Blood:  Red  cells,  4,032,000.  Hemogl(»bin, 
70  per  cent.  (Dare).  Color  index,  0.9.  Leukocytes,  13,000  at  4  p.m. 
The  fresh  blood  stained  with  brilliant  cre.syl  blue  .shows  reticulation 
in  about  10  per  cent,  of  the  red  corpuscles.  In  stained  smears  there 
is  distinct  anisocytosis,  with  decreased  av(>rage  diameter  (6.62 
microns).  No  j)olychr()mato])hilia  nor  punctate  l)as()philia.  X») 
luicleated  red  cells,  blood  plates  normal.  Dilferential  count: 
polynuclear  neutrophiles,  71.25  per  cent. ;  lymphocytes,  21.5  per  cent. ; 
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mononuclears  and  transitionals,  5.75  per  cent.;  eosinophiles,  1.25  per 
cent.,  mast  cells,  0.25  per  cent.  Urine:  Orange,  bile  pigment  al)sent, 
urobilin  and  urobilinogen  in  large  amounts.  Indican  not  increased. 
Uric  acid  and  oxalate  crystals  in  the  sediment.  Feces:  Formed, 
color  raw  Sieima,  microscopically  normal.  Urobilin  strongly  posi- 
tive. 

Case  X  — F.  N.,  aged  twenty  years,  daughter  of  J.  X.  For  five 
years  past  slight  yellowness  of  the  eyes  and  skin  has  been  noticed. 
Up  to  the  age  of  twelve  she  had  frequent  hilUnis  attacks,  with  vomiting 
of  bitter  stuff,  lasting  up  to  three  days.  Never  colic  or  nose-bleed. 
The  jaundice  is  increased  by  late  hours  and  fatigue,  and  she  gave  up 
going  to  dances  for  this  reason.  It  becomes  more  marked  in  hot 
weather.  For  some  years  she  has  been  jiale.  Lately  her  joints  are 
stiff,  but  limber  up  with  exercise.  (^Stiffness  probably  nuiscular). 
She  often  has  a  feeling  of  lassitude.  Otherwise  she  is  well,  except 
for  an  abnormal  appetite;  she  does  not  feel  satiated  after  a  hearty 
meal  (bulimia).     'J'he  bowels  usually  move  twice  a  day. 

Physical  Examination.  Rather  slender  girl,  but  well  developed 
and  nourished.  The  slight  tinge  of  vellow  in  the  skin  is  rather 
becoming.  The  conjunctiva^  appear  more  yellow  than  the  skin. 
The  heart  is  not  enlarged;  there  is  a  soft  systolic  murmur  in  the 
pulmonary  area.  Pulse,  S4.  Spleen:  Readily  palpal)le,  about  2  cm., 
below  the  ribs.  Liver:  Not  enlarged.  Blood:  The  serum  gives  a 
strong  reaction  for  bilirui)in.  Red  cells,  3,564,000.  Hemoglobin,  70 
percent.  (Sahli).  (^olor  index,  ].  Leukocytes,  6600.  Anisocytosis 
present,  the  average  diameter  of  the  red  cells  decreased  (6.22  mi- 
crons). No  nucleated  red  cells.  No  poikilocytosis,  })oly(hroniato- 
philia,  or  punctate  basophilia;  platelets  normal.  Differential  count: 
Polynuclearneutrophiles,  74.75  percent.;  lymphocytes,  20.25  per  cent.; 
mononuclears  and  transitionals,  3.75  per  cent.;  eosinophiles,  0.75  per 
cent.:  mast  cells,  0.5  per  cent.  Urine:  Reddish  yellow,  no  bile  or 
urobilin,  urobilinogen  present  in  traces.  Indican  normal.  Slightest 
possible  trace  of  albumin,  but  no  casts  or  blood.  Feces:  Soft,  greenish 
yellow,  acid.  Microscopically  there  is  an  excess  of  neutral  fat,  with 
a  few  calcium  soap  crystals,  but  no  excess  of  starch  or  muscle. 
Intense  reaction  for  urol»ilin,  considerable  bilirubin. 

Family  IV.  At  lea.it  three  members  affected  in  three  generations^ 
'probably  several  others.  (Investigated  through  the  kindness  of 
Drs.  N.  A.  Ludington  and  George  Blumer,  of  New  Haven). 

Case  XL — J.  T.,  aged  fifty-nine  and  one-half  years,  male,  second 
child,  of  Scotch  parents.  Family  history:  His  father,  who  died 
at  seventy,  of  pneumonia,  suffered  from  fref|uent  attacks  of  vomiting 
of  bile,  lasting  about  a  day;  it  is  probable  that  his  .skin  was  yellow. 
Four  brothers  and  one  sister  lived  to  grow  up;  one  of  the  brothers 
was  yellow  at  times,  aJid  proi)ably  had  the  "bilious  attacks."  A 
.son  of  this  brother  is  said  to  be  sallow.  The  patient  married  his 
first  cousin  on   the    father's  side;   she   is   sallow   and    has   j)ain   in 
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the  left  side  of  the  abdomen.  She  refused  to  be  examined. 
Four  children  resulted  from  this  marriage — two  daughters  who 
died  in  infancy,  a  son  who  is  jaundiced  (Case  XII),  and  another  son 
who  is  thought  to  be  sallow.  The  patient's  mother  had  severe 
arsenical  poisoning  while  pregnant  with  him.  Past  history:  The 
jaundice  probably  dates  back  to  early  manhood,  when  he  began  to 
have  attacks  of  vomiting  of  bile,  with  headache,  some  pain  in  the 
right  hypochondrium,  and  a  decidedly  yellow  color  of  the  skin. 
These  attacks  last  two  or  three  days,  and  are  associated  with  an 
increase  of  the  constipation  to  which  he  is  subject.  He  frequently 
has  urticaria,  and  used  to  have  nose-bleed  as  a  boy.  Obstruction 
of  the  bowels  at  the  age  of  twenty-two.  Two  years  later  had  lead 
colic  (occupation  then,  rubber-cutter.)  For  fifteen  years  he  has  had 
attacks  of  pain  in  the  one  or  the  other  great  toe,  coming  on  siuldenly 
at  night.     He  has  been  a  hearty  eater  of  meat,  and  a  l^eer  drinker. 

Physical  Examination.  IMedium  build,  well  developed,  fairly 
nourished.  Skin  yellowish;  face  of  a  sallow,  leathery  color;  con- 
junctivae distinctly  yellow.  No  lead  line.  The  lungs  show  signs 
of  emphysema.  The  heart  is  moderately  enlarged  to  the  left,  with 
soft  systolic  murmurs  at  the  apex  and  at  the  aortic  area.  Aortic 
second  sound  rather  sharp.  Subclavian  arteries  thickened,  radials 
not.  Pulse,  80;  systolic  pressure,  1()5  to  170.  Spleen:  Greatly 
enlarged,  measuring  12  by  17  cm.,  not  tender.  Liver  flatness  from 
fifth  ril)  to  costal  margin,  where  the  edge  of  the  organ  is  palpable. 
Distinct  thickening  about  metatarsophalangeal  joints  of  both  great 
toes.  No  tophi.  Blood:  Red  cells  2,804,000.  Hemoglobin.  50 
per  cent.  (Tallqvist).  Color  index,  0.9.  Leukocytes,  7900.  Moderate 
anisocytosis,  average  diameter  normal  (7.04  microns).  No  nucleated 
red  cells.  No  achromia,  poikilocytosis,  polychromatophilia,  or 
basophilia.  DiflFerential  count:  Polynuclear  neutrophiles,  80.6  per 
cent.,  lymphocytes,  15.7  percent.;  mononuclears  and  transitionals,  2 
per  cent.;  eosinophiles,  1.7  per  cent.  Urine  of  normal  color;  specific 
gravity,  1009;  all)umin,  a  slight  trace;  no  bile  or  urobilin;  a  faint  trace 
of  urobilinogen  present.  Indican  normal.  In  the  sediment  fairly 
numerous  hyaline  casts;  no  blood  (chronic  interstitial  nephritis). 

The  complication  with  gout  is  of  interest,  but  in  the  ])resence  of 
lead  poisoning  and  the  overconsumj)tion  of  meat  and  malt  licpiors 
is  not  surprising. 

Case  XII. — (t.  T.,  aged  thirty-two  years,  son  of  J.  T.  The 
permanent  yellow  color  was  not  noticed  until  ten  years  ago,  but  was 
|)robal)ly  j)resent  before  that.  Since  the  age  of  seventeen  he  has 
liad  "'bilious  attacks,''  in  which  he  would  feel  tired,  drowsy,  and 
depressed,  with  jaundice,  constipation,  and  headache,  and  toward 
the  close  of  die  attack  vomiting  of  bile,  or  nose-bleed.  Several  such 
attacks  in  a  year,  lasting  a  day  or  two.  They  seem  to  be  brought  on 
by  constipation,  fatigue,  or  irn>gular  hours  of  eating.  Light  attacks 
without  vomitinii  once  everv  two  weeks.     When   twenty   years  old 
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had  a  .severe  cramp  in  the  epi<;a,striuiii,  doubhiig  him  up,  and  occa- 
sionally since  then  he  has  had  similar  attacks.  (Cholelithiasis.) 
He  has  hives  frequently,  to  which  an  occasional  itching  of  the  legs 
may  be  attributed.  Appetite  good,  slee]).s  "  unusually  well."  Stools 
always  dark,  "like  chocolate."  He  is  said  to  have  had  malaria 
eleven  years  ago,  but  had  no  chills;  at  that  time  a  doctor  found  the 
spleen  enlarged.  Two  months  ago  a  prominent  European  consult- 
ant made  a  diagnosis  of  Banti's  disease. 

Phi/.sical  E.vamiiKifion.  Medium-sized  man,  sparely  nourished. 
The  skin  of  the  body  is  a  })ale  lemon-yellow,  while  the  face  is  of  a 
peculiar  brownish-yellow,  leathery  color,  unlike  the  hue  of  ordinary 
jaundice.  The  conjunctivae  are  distinctly  jaundiced.  Heart  not 
enlarged,  slight  systolic  murmur  at  base.  Pulse  normal.  Spleen: 
Greatly  enlarged,  measuring  22  x  13  cm.,  reaching  below  to  the  level  of 
the  spine  of  the  ilium  and  to  the  middle  line  at  the  navel.  It  is 
smooth  and  hard,  and  tender  at  one  point.  Liver:  Palpable  at  costal 
margin,  area  of  dulness  normal.  Blood:  Serum  strongly  tinged 
with  bile,  and  gives  a  marked  Hedenius  reaction.  Red  cells,  3,492,- 
000.  Hemoglobin,  (35  per  cent.  (Tallqvist).  Color  index,  0.9. 
Leukocytes,  5800.  Two  normoblasts  seen.  INIarked  anisocytosis, 
average  diameter  decreased  (6.4S  microns).  No  achromia,  slight 
poikilocytosis,  some  polychromatophilia,  no  punctuate  basophilia, 
except  in  one  normoblast.  Platelets  normal.  Difl'erential  count 
normal.  Urine:  Orange,  contains  urobilin  and  urobilinogen,  but  no 
bile.  Feces:  Mu.shy,  yellow  (milk  diet),  alkaline.  Numerous  hreds 
resembling  connective  tissue.  Microscopically  normal  except  for 
increase  in  the  calcium  soap  crystals.  Urol^ilin  strongly  positive, 
l)ilirul)in  absent. 

Stomach  examination  after  Ewald  breakfast:  40  c.c.  undigested 
bread  mixed  with  mucus,  free  HCl  0,  total  acidity  5,  slight  test  for 
lactic  acid  (chronic  gastritis). 

Case  XHI. — C.  T.,  aged  seven  years,  son  of  the  foregoing  patient, 
grandson  of  J.  T.  The  eyes  have  been  yellowish  since  birth.  The 
color  becomes  more  ap})arent  when  he  is  constijjated.  He  has  had  no 
children's  diseases,  only  frequent  colds.  Nose-bleed  once,  never 
colic  or  vomiting  attacks,  excej>t  after  eating  strawberries  or  bananas. 
Hives  fre(|uently.  The  child  has  seemed  healthy,  but  never  could 
run  like  the  other  boys,  and  comj)lains  of  a  pain  in  the  left  side  of 
the  abdomen  after  exercise.  Appetite  and  digestion  good,  bowels 
regular  as  a  rule,  sometimes  constipated. 

Physical  Examination:  March,  1910.  Well  developed  for  his 
age,  and  well  nourished.  He  is  the  least  jaundiced  of  this  family, 
but  the  skin  and  conjunctiva'  are  distinctly  though  faintly  yellow. 
On  the  legs,  arms,  and  scrotum  a  few  wheals,  one  on  the  scrotum 
showing  hemorrhagic  infiltration.  Mucous  membranes  somewhat 
pale.  Heart  not  enlarged,  loud  systolic  murmur  in  pulmonary  area 
and  venous  hum  in  neck,  pulmonic  second  sound  not  accentuated. 
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Spleen:  Much  enlarged,  measuring  IS  by  13  cm.,  smooth,  not  tender. 
Liver:  Slightly  enlarged;  dulness  above  at  sixth  rib;  liver  palpable 
3  cm.  below  costal  margin.  Blood:  The  serum  on  standing  shows 
a  green  fluorescence  and  is  strongly  positive  for  bile  pigment.  Red 
cells,  3,412,000.  Hemoglobin,  50  per  cent.  (Sahli).  Color  index,  0.74. 
Leukocytes,  S500.  Two  normoblasts  and  one  "intermediate" 
megaloblast  seen.  iNIarked  anisocytosis,  average  diameter  decreased 
(6.69  microns).  Considerable  achromia  and  poikilocytosis,  some 
polychromatopliilia,  and  very  fine  punctate  basophilia.  Urine: 
Somewhat  high  colored,  no  bile,  urobilinogen  absent,  urobilin  in 
traces.  Indican  nornml.  Feces:  Formed,  dry,  yellowish  brown, 
alkaline,  microscopically  normal.  Urobilin  present,  but  reaction 
with  zinc  acetate  less  inteiLse  than  in  the  other  cases.  Bilirubin 
absent. 

An  interesting  ]:)oint  in  this  family  is  the  tendency  to  urticaria, 
which  is  present  in  all  three  generations. 

The  bibliography  which  follows  makes  no  pretence  at  complete- 
ness. Only  those  articles  are  included  which  could  be  personally 
verified,  hence  some  foreign  references  have  been  omitted.  The 
French  literature  on  the  subject  is  very  voluminous,  owing  to  the 
fact  that  the  same  case  may  be  reported  twice  by  difi'erent  observers, 
and  that  some  authors  feel  it  necessary  to  write  many  articles  on 
the  subject.     INIany  such  references  are  purposely  omitted. 
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A  STUDY  OF  MURMURS  IN  PULMONARY  TUBERCULOSIS. 
By  Charles  M.  Montgomery,  M.D., 

PHYSICIAN     TO    THE    PHIPPS    INSTITUTE     FOR    THE    STUDY,    TREATMENT,    AND    PREVENTION    OF 
tuberculosis;     physician    to     the     PHILADELPHIA     HOME     FOR     CON- 
SUMPTIVES,    CHESTNUT    HILL,     PHILADELPHIA. 

Two  things  in  particular  prompted  the  present  study  in  regard 
to  murmurs:  (1)  Their  frequency  and  wide  distribution  in  pul- 
monary tuberculosis,  especially  in  far  advanced  cases;  and  (2)  the 
difficulties  in  diagnosis  they  may  occasion.  The  clinical  records 
in  a  number  of  cases  of  pulmonary  tuberculosis  have  been  investi- 
gated in  regard  to  murmurs,  and  the  results  tabulated.  The  term 
murmur  has  l)een  used  in  the  restricted  sense  of  a  sound  possessing 
more  or  less  of  a  blowing  or  whiti-like  character,  and  not  in  the 
comprehensive  sense,  which  "  includes  all  those  adventitious  acoustic 
phenomena  connected  in  some  way  with  the  heart's  action,  and  not 
resembling  in  tone  the  normal  cardiac  sounds"  (Babcock). 

The  cases  have  been  divided  into  two  groups:  (1)  Those  in  which 
there  is  some  gross  lesion  of  the  heart  or  bloodvessels— for  instance, 
endocarditis  or  myocarditis;  and  (2)  those  without  any  such  lesion 
definitely  diagnosticated,  and  usually  without  any  clearly  defined 
cause.  The  second  group  will  be  considered  first.  All  cases  are 
to  be  understood  as  belonging  to  this  second  group  except  when  the 
contrary  is  specifically  stated. 

Murmurs  independent  of  demonstrable  changes  in  the  heart  or 
Ijloodvessels  occurring  in  tuberculosis  have  received  attention  from 
time  to  time  since  Stokes  described  a  murmur  in  the  subclavian 
artery.  Some  authors,  for  instance,  Walshe,  ^Yilson  Fox,  and 
Samuel  West,  devote  a  small  space  to  these  murmurs;  others,  as 
Cornet,  barely  refer  to  them.  From  the  opinions  expressed  one 
concludes  that  murnuirs  of  this  sort  are  not  limited  to  tuberculosis, 
in  fact,  may  occur  in  normal  individuals;  that  they  are  heard  rather 
infrecjucntly;  that  they  are  apt  to  be  temporary  and  io  be  nuulified 
by  the  phases  of  respiration;  and  that  their  causes  cannot  be  defi- 
nitely determined.  These  murmurs  arc  usually  described  as  occur- 
ring most  fre()uently  at  the  base  of  the  iieart  or  in  the  subclavicular 
regions,  less  often  at  the  apex,  over  the  i)ack,  and  elsewhere. 

Uniform  statistics  on  the  fretjuency  anil  distrii)uti()n  of  murnuirs 
are  not  to  be  expected  because  of  the  variable  factors  on  which 
murnuirs  often  dcjHMui.  Some  of  these  factors  arc  exertion,  sudden 
or  j)ro(ractcd,  the  position  of  the  patient,  (he  character  of  the 
lireathing,  the  stage  of  the  disease,  the  fre(|uency  of  examination, 
the  (|uietne.ss  of  the  examining  room  (a  very  im]>ortant  factor  in 
hearing  (he  faiu(er  murnuirs),  (he  nadiral  acui(y  and  (he  (raining 
of  the  examiner's  ear,  and  (he  degree  of  couccii(ra(ion  enij)l(iyed  in 
ausciiUing.     Statistics  on  the  frequency  of  munniirs  in  puhmui;iry 
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tuberculosis  are  available  from  couiparatively  few  sources.  At  the 
Henrv  IMiipps  Institute'  functional  murmurs  occurred  in  3.4  per 
cent,  of  2078  cases,  distributed  as  folU)\vs:  Systolic  at  the  mitral 
area,  36  (1.73  })er  cent.),  and  .systolic  at  the  pulmonic  area,  35  (1.67 
per  cent.).  At  the  Adirondack  C'otta<j[e  Sanitarium,"  where  most  of 
the  cases  are  not  far  advanced,  functional  nmrmurs  occurred  in 
6  per  cent,  of  12S9  cases.  These  murmurs  were  divided  about 
ef|nally  between  the  base  (chiefly  the  pulmonic  area)  ami  the  ajiex. 
The  occurrence  of  murmurs  over  the  chest  was  investii^ated  in  SO 
cases  of  pulmonary  tuberculosis,  in  which  it  was  impossible  to  ascribe 
the  cause  to  any  ^ross  cardiac  or  vascular  disease.  The  great 
majority  were  females — 63,  in  contrast  to  17  males.  There  was  1 
case  under  ten  years  of  age,  there  were  0  cases  between  ten  antl 
twenty  years,  38  between  twenty  and  thirty  years,  18  between  thirty 
and  forty  years,  7  between  forty  and  fifty  years,  and  7  cases  were 
over  fifty  years  of  age.  In  other  words,  there  was  nothing  specially 
interesting  about  their  ages.  Most  of  the  cases  were  far  advanced 
— 61,  in  contrast  to  9  incipient  and  10  moderately  advanced  cases. 
Examinations  were  made  repeatedly  in  most  of  the  cases,  and  were 
usjially  conducted  in  an  absolutely  quiet  room. 

Frequenct  and   Distribution  op  Thoracic  Murmurs  in  SO  Cases  (Not 
Due  to  Demonstrable  Cardiac  or  Vascular  Disease). 

Ca.ses. 

Murmurs  present 50 

Both  anteriorly  and  posteriorly 25 

Anteriorly 22 

Posteriorly 9 

Murmurs  anteriorly 43 

Both  sides 17 

Right  side " 

Left  side 19 

Murmurs  on  the  right  side,  anteriorly 23 

Both  above  and  below  third  rib 12 

Above  third  rib S 

Below  third  ril) 3 

Murmurs  on  the  left  side,  anteriorly 30 

Both  above  and  below  third  rib .21 

Above  third  rib .       .        0 

Below  third  rib 9 

Murmurs  in  the  axilla 11 

Both  axilke 1 

Right  axilla 4 

Left  axilla 5 

Murmurs  posteriorly 34 

Both  sides 8 

Right  side 1 1 

Left  side 15 

'  Henry  Phipps  Institute.  Fifth  Annual  Report. 

»  Lawr.T-son  Brown,  Amer.  Jour.  Med.  Sci.,  Decemlier,  1908. 
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The  Frequency  and  Distribution  of  the  Murmurs.  Mur- 
murs were  audible  over  the  chest  in  56  of  these  80  cases.  According 
to  the  stage  of  the  disease,  murmurs  were  present  in  3  of  the  9 
incipient  cases,  8  of  the  10  moderately  advanced  cases,  and  45  of  the 
61  far  advanced  cases.  Murmurs  were  audible  both  anteriorly  and 
posteriorly  in  25  cases,  anteriorly  alone  in  22  cases,  posteriorly  alone 
in  9  cases.  Anteriorly,  murmurs  were  present  on  both  sides  of  the 
chest  in  17  cases,  on  the  right  side  alone  in  7  cases,  and  on  the  left 
side  alone  in  19  cases.  Over  the  sternum,  murmurs  were  recorded 
in  24  cases.  On  the  right  side  of  the  chest,  in  front,  murmurs  were 
present  both  above  and  below  the  third  rib  in  12  cases,  only  above 
the  third  rib  in  8,  and  below  in  3  cases.  On  the  left  side,  in  front, 
murmurs  occurred  both  above  and  below  the  third  rib  in  21  cases, 
only  above  the  third  ril)  in  6,  knd  below  the  third  rib  in  9  cases. 
Murmurs  anteriorly  were  audible  in  the  different  interspaces  in  the 
following  number  of  cases: 

Right  side.  Left  side.  Sternum. 

Cases.  Cases.  Cases. 

First  interspace 10  12  5 

Second  interspace 20  26  13 

Tliird  interspace 13  20  14 

Fourth  interspace       ....            7  19  12 

Fifth  interspace 5  18  9 

Below  fifth  interspace 1  1  2 

Not  stated 0  0  1 

Posteriorly,  murmurs  were  present  on  both  sides  in  8  cases,  on  the 
right  side  alone  in  11  cases,  on  the  left  side  alone  in  15  ca.ses. 
Murmurs  were  heard  in  both  axillse  in  1  case,  in  the  right  axilla 
alone  in  4  cases,  and  in  the  left  axilla  alone  in  5  cases.  In  all  the 
cases  in  which  the  murmur  was  audible  in  the  axilla  one  could  also 
be  heard  in  some  other  part  of  the  chest,  and  usually  the  axillary 
murmurs  were  topographically  continuous  with  those  audible  else- 
where. 

For  practical  purposes,  many  of  the  murmurs  may  be  advan- 
tageously classified  according  to  limited  areas  over  wliich  they  are 
heard  witli  tlic  greatest  intensity;  for  example,  the  ba.se  of  the  heart, 
the  region  of  the  apex,  die  region  of  the  angle  of  the  .scapula,  etc. 
Some  murmurs,  however,  do  not  have  any  very  limited  area  of 
maximum  intensity. 

In  my  experience,  murmurs  over  the  front  of  the  chest  occur 
most  fre((uently  at  the  base.  Tliey  are  generally  heard  in  the 
.second  interspace,  more  often  in  the  left  than  the  right,  or  at  the 
same  level  over  the  sternum.  Laterally,  they  usually  extend  only 
a  short  distance  from  the  sternum,  particularly  on  the  right  side. 
Munmu's  at  the  base  may  have  a  wider  (Hsiribntion,  but  unch'r  these 
circumstances  it  is  often  difficult  to  determine  whether  we  are  dealing 
with  two  or  more  murmurs  rumiing  together  or  overla])ping.  In  37 
of  the  80  cases  a  murmur  was  an(lil)le  in  the  riifht  or  left  .second 
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interspace,  or  at  a  corresponding  level  over  the  sternum,  most  of 
these  covering  quite  limited  areas. 

Murmurs  were  heard  about  half  as  often  at  the  apex  as  at  the 
base.  Their  maximum  intensity  was  at,  or  a  little  inside,  the 
cardiac  apex,  usually  in  the  fifth  interspace,  between  the  parasternal 
and  midclavicular  lines;  less  often  in  the  fourth  interspace.  They 
were  rarely  transmitted  beyond  the  anterior  axillary  line,  even 
W'hen  they  seemed  pretty  clearly  due  to  mitral  regurgitation  (mitral 
regurgitation  not  dependent  on  gross  cardiac  disease).  In  4  of  these 
cases  the  situation,  transmission,  loudness,  and  persistency  of  these 
murmurs  seemed  to  indicate  leakage  at  the  mitral  valve. 

Systolic  murmurs  over  the  sternum,  below  the  level  of  the  fourth 
rib,  occurred  in  13  cases.  They  were  usually  faint,  and  sometimes 
were  transmitted  from  other  regions.  Sufficient  evidences  on  which 
to  base  a  diagnosis  of  tricuspid  regurgitation,  particularly  the 
presence  of  a  positive  venous  pulse,  were  lacking  in  all  the  cases. 
In  only  1  case  was  anything  heard  suggestive  of  the  xiphosternal 
crunching  sound. 

The  murmurs  on  the  left  side,  anteriorly,  covered  larger  areas, 
as  a  rule,  than  those  on  the  right  side.  Out  of  36  cases  with  mur- 
murs on  the  left  side,  the  murmurs  were  limited  to  a  single  inter- 
space (usually  the  second  or  the  fifth)  in  13  cases,  to  two  interspaces 
in  6  cases,  to  three  interspaces  in  5  ca.ses,  to  four  interspaces  in  5 
cases,  to  five  interspaces  in  6  cases,  and  to  six  interspaces  in  1  case. 
In  no  case  was  a  murmur  limited  to  the  axilla.  Apical  murmurs 
were  transmitted  to  the  axilla  in  3  out  of  6  cases  with  axillary  mur- 
nmrs. 

Posteriorly,  murmurs  were  recorded  in  34  of  the  80  cases,  eight 
times  on  both  sides,  eleven  times  on  the  right  side  alone,  and  fifteen 
times  on  the  left  side  alone.  A  murmur  may  be  heard  over  a  very 
limited  area  or  over  the  whole  of  the  ))ack  of  the  chest.  AVhile  the 
latter  is  rare,  it  is  common  to  find  a  murmur  covering  a  considerable 
portion  of  one  or  both  sides  of  the  back.  But  in  nearly  every  case, 
irrespective  of  the  extent  of  the  murmur,  an  area  of  maximum 
intensity  will  be  found  at  or  near  the  angle  of  the  scapula,  close  to 
the  angle  of  the  scapula  or  below  it,  or  inside  it,  or  over  the  lower 
portion  of  the  interscapular  region.  In  only  1  case  were  two  points 
of  special  intensification  recorded  on  one  side,  posteriorly — a  case 
in  which  the  murmur  was  audible  all  over  the  left  side,  posteriorly, 
but  specially  marked  al)ove  the  spine  of  the  scapula  and  at  the  angle 
of  the  scapula. 

Murmurs  may  occur  over  very  limited  or  over  extensive  areas. 
In  1  incipient  case  a  murmur  could  at  times  be  heard  over  nearly 
the  entire  chest.  Murmurs  entirely  distinct  from  one  another  may 
be  heard  in  diti'erent  parts  of  the  chest  in  the  same  individual  as  at 
the  base  and  at  the  apex,  or  may  blend  together  and  prevent  out- 
lining the  exact  limits  of  a  murmur. 

VOL.  139,  NO.  6.— JUNE,  1910.  29 


874      MOXTGOMERY:    MURMrR^^    IX    PULMONARY    TUBERCT'I.OSIS 

Only  murmurs  over  the  che.st  have  l)een  referred  to.  Adventi- 
tious soimds  above  the  clavicles  are  not  infrequent  in  tuberculosis; 
sometimes  they  are  murmurs  of  a  blowing  oi-  whiff-like  character, 
but  more  often  only  a  roaring,  humming,  or  rumblhig  sound  is  heard. 

Time  of  the  INIurmurs.  Systolic  murmurs  Avere  present  in  all 
of  these  56  cases.  It  was  sometimes  impossible  to  tell  with  absolute 
certainty  the  time  of  the  murmurs  over  the  back  of  the  chest.  Out 
of  the  56  cases,  a  diastolic  murmur  was  recorded  in  only  4,  and  in  2 
of  these  cases  only  once  after  several  examinations.  All  the  diastolic 
murmurs  were  associated  with  systolic  murmurs,  and  were  of  the 
same  character.  In  3  of  the  cases  the  murmur  occurred  over  some 
part  of  the  sternum  and  the  left  side  adjacent,  and  in  1  the  murmur 
was  audible  on  the  right  side  from  the  second  to  the  fifth  interspace, 
inclusive,  and  from  the  sternum  to  the  midclavicular  line,  and  very 
faintly  for  a  short  distance  beyond.  The  last  occurred  only  on 
inspiration.  In  1  of  these  cases  at  one  examination  there  could  at 
times  l)e  heard  a  faint  diastolic  murmur  in  the  left  interscapular 
region.  In  3  of  the  cases  the  min-mm-  was  rough.  In  all  the  cases 
the  second  aortic  sound  was,  at  least  at  times,  accentuated. 

In  a  case  not  included  in  the  above  series  a  very  extensive  diastolic 
murmur,  not  dependent  on  any  demonstrable  cardiac  or  vascidar 
disease,  was  encountered  in  a  woman,  aged  twenty-eight  years,  with 
extensive  left-sided  pulmonary  and  pleural  involvement,  the  heart 
being  apparently  slightly  retracted  upward  and  to  the  left.  Her 
hemoglobin  was  80  per  cent.  The  diastolic  murmur  was  audible 
over  the  sternum  from  the  second  interspace  to  the  sixth  rib,  and 
extended  beyond  the  left  midclavicular  line,  reaching  the  anterior 
axillary  line  at  the  level  of  the  fifth  rib.  The  maximum  intensity  was 
in  the  third  interspace,  at  the  parasternal  line.  There  was  also 
audible  a  systolic  murmur  over  a  part  of  this  area  and  over  a  part  of 
the  right  side.  The  time  and  distril>ution  of  nnirmurs  varied  on 
difi'erent  occasions. 

Intensity  of  the  MirRMURs.  Faint  murmurs  were  describetl 
in  33  out  of  48  cases  in  which  the  intensity  of  the  murmurs  was 
mentioned.  Sometimes  they  were  very  faint,  an  occasional  one 
being  audible  only  with  a  l^owles  stethosc()j)e.  In  1  case,  a  nuuMuur 
could  i)e  heard  with  an  ordinary  stetlu)scoi)e  and  not  with  the 
Bowles.  To  hear  some  of  these  murmurs,  absolute  cpiiet  in  the 
room  and  concentrated  attention  were  necessary.  In  some  patients 
nuuMuurs  could  be  heard  ou  only  one  of  several  examinations,  and 
.sometimes  specially  favoral)le  circumstances,  as  a  certain  j)osition 
of  the  ])atient,  excitement,  exertion,  etc.,  were  recpiired. 

In  \r>  cases  a  nun'mur  was  described  Jis  distinct,  fairly  loud,  loud, 
or  marked.  In  4  cases  there  was  quite  a  marked  systolic  nnuMnur 
at  the  aj)cx.  The  l)ase,  the  ai)ex,  and  the  regions  of  the  angles  of 
the  .scapuhe  were  the  most  conunon  seats  of  the  louder  nnuMiuns 
and  of  the  maximum   intensitv  of  nuuMuurs  of  wide  distribution. 
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Fairly  loud  uiunuurs,  as  a  rule,  covered  only  small  areas,  hut  were 
more  apt  to  be  extensive  posteriorly  than  anteriorly.  Various  fac- 
tors, like  exertion,  that  may  produce  nun'murs,  may  also  increase 
their  intensity.  The  diiiercnt  phases  of  the  resj)irat()ry  act  may 
have  quite  a  marked  efiect  on  the  loudness  of  a  murmur.  Like 
murmurs  due  to  endocarditis,  these  murmurs  may  vary  j^reatly  at 
different  examinations. 

Length  or  Duration  of  the  Murmirs.  'J'he  leno;th  of  the 
murmurs  was  shorter  than  often  occurs  with  nun-murs  due  to  other 
causes,  like  endocarditis,  but  the  rate  of  the  heart  was  nearly  always 
increased.  The  only  case  in  which  a  fairly  prolonged  murmur  was 
recorded  w^as  an  incipient  case,  Avith  a  normal  heart  rate. 

The  QiAiTTY  of  the  ^Jurmi^rs.  The  murnun-s  were  generally 
soft  and  blowing  in  character,  sometimes  lieing  heard  as  very  faint 
whifi's.  Occasionally  a  slightly  ringing  quality  was  audible.  In  only 
3  cases  was  a  rough  murmur  recorded,  in  2  cases  the  roughness 
afl'ecting  both  the  svstolic  and  the  diastolic  munnurs.  Rough  mur- 
murs  were  aufli])le  only  anteriorly. 

While  murmurs  in  advanced  cases  may  vary  from  time  to  time  in 
loudness,  extent,  etc.,  they  usually  do  not  entirely  disappear,  and 
when  they  do  it  is  generally  only  temporarily.  This  persistency  we 
have  noticed  esj)ccially  in  regard  to  nniruun's  at  the  apex  and  over 
the  back. 

Relation  to  Respiration.  Li  ."ili  cases  the  relations  of  the 
murmur  to  inspiration,  expiration,  and  the  respiratory  pause  were 
recorded.  While  most  of  the  murnnn-s  could  be  heard  during  all 
parts  of  the  respiratory  act,  they  were  usually  louder  at  one  jxirtion 
than  at  another.  The  commonest  time  for  diminution  or  cessation 
of  murnuirs  was  during  inspiration,  except  at  the  very  end  of  inspi- 
ration. In  10  cases  the  murmur  was  inaudible  during  inspiration. 
In  but  1  case  a  murmur  was  stated  to  have  been  heard  dm'ing 
inspiration  only.  When  nnn-nuirs  were  modified  by  resj)iration  the 
greatest  intensity  usually  took  place  during  exjnration,  or  during 
expiration  and  the  respiratory  pause,  sometimes  at  the  end  of 
inspiration  and  beginning  of  expiration. 

The  effect  of  holding  the  Ineath  was  recorded  in  Hi  cases  with 
murmurs.  In  only  2  cases  did  the  nun-mur  disaj)j)ear  when 
breathing  was  suspended.  As  a  rule,  the  murnuirs  were  heard 
equally  as  plainly  when  the  breath  was  held  as  during  the  act  of 
respiration.  In  2  cases  a  murmur  could  only  be  heard  when 
breathing  was  sus])en(led;  in  1  of  these  cases  only  after  expiration. 
Occasionally  a  murnuir  would  weaken  after  the  breath  had  been 
held  for  some  time. 

The  relative  weakness  or  absence  of  nnirnuirs  during  inspiration 
in  many  of  the  cases,  I  believe,  was  often  due  to  the  loudness  and 
sometimes  to  the  exaggeiation  of  insj)iration.  Inspiration  is  nor- 
mally louder  than  expiration,  and  is  apt  to  become  intensified  over 
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healthy  tissue  when  such  tissue  is  reduced  in  amount.  Thus, 
murmurs  are  apt  to  be  heard  over  one  base  at  the  back  when  the 
opposite  side  is  extensively  infiltrated,  and  the  loudness  of  inspiration 
under  such  circumstances  is  quite  sufficient  to  obscure  a  faint 
murmur. 

In  only  3  cases  did  the  character  of  the  murmurs  suggest  that  they 
might  be  due  to  the  passage  of  air  through  normal  or  abnormal 
channels,  instead  of  their  being  circulatory  in  origin.  Such  mur- 
murs may  have  been  caused  oftener,  but  we  could  not  demonstrate 
this.  Rarely  distinct  respiratory  pufFs,  synchronous  with  the  heart 
beat,  occurred.  Occasionally  it  may  be  difficult  to  distinguish 
between  a  murmur  and  a  rale. 

Relation  to  Bodily  Position.  Most  of  the  80  cases  were 
examined  in  a  sitting  position  during  the  ordinary  routine  chest 
examination,  but  a  small  proportion  were  also  auscultated  while 
standing  or  while  lying  down.  Occasionally  the  position  of  a  patient 
modified  the  murmur,  but  it  was  generally  less  the  position  than  the 
attending  exertion  that  seemed  responsible  for  the  modification. 
In  advanced  tuberculosis  it  takes  very  little  efi'ort  to  cause  or  to 
modify  murmurs.  Sometimes  one  position  will  reveal  a  faint  mur- 
mur; the  same  position  later,  after  the  patient  has  been  listened  to 
in  various  other  positions,  may  reveal  a  much  louder  murmur.  Or 
the  reverse  result  may  be  observed.  For  instance,  a  murmur 
audible  just  after  a  patient  takes  his  seat,  may  disappear  after  this 
position  has  been  maintained  for  some  time.  With  the  murmurs 
at  the  apex,  the  sitting  position  was  more  apt  to  be  associated  with 
the  presence  of  a  murmur  or  its  intensification  than  the  horizontal 
position.  Very  few  records  were  made  of  examinations  with  the 
patients  in  the  right  or  left  lateral  positions. 

Relation  of  Murmurs  to  the  Kind  of  Underlying  Lung 
Tissue,  Whether  Healthy  or  Diseased.  In  advanced  tubercu- 
losis, murmurs  are  usually  louder  or  more  widespread,  and  occur 
oftener  over  the  functionating  lung  tissue  than  over  the  diseased 
portions,  with  the  possible  exception  of  the  left  side  in  front.  Thus, 
in  10  cases  with  a  murmur  on  the  left  side  posteriorly,  and  none  on 
the  right,  there  was  considerable  healthy  tissue  on  tlie  left  side, 
especially  at  the  l)ase,  and  much  less  or  none  at  all  on  the  riglit  side. 
Likewise,  in  8  cases  with  a  murmur  at  the  right  base  posteriorly, 
more  healthy  tissue  was  found  here  than  at  the  corresponding  situa- 
tion on  the  left  side.  In  a  boy,  aged  two  years,  a  nuinnur  was 
audible  over  the  right  back  when  the  left  side  was  extensively 
diseased.  Murmurs  were  also  more  fretpient  over  the  right  side,  in 
front,  when  the  tissue  here  was  healthy  than  when  it  was  diseased. 
When  there  was  not  nmch  lung  involvement  on  either  side,  however, 
murmurs  were  more  fic(|ucnt  or  were  louder  or  more  wi(Iesj)read  at 
the  left  ))ase  posteriorly,  (lian  at  the  rigiit,  in  our  cases  in  the  ju'o- 
portion  of  0  cases  on  the  left  to  1  case  on  tiie  right — an  occurrence 
not  peculiar  to  tuberculosis. 
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Etiology.  The  attempt  to  determine  the  causes  of  these  mur- 
murs in  any  given  case  is  usually  met  with  great  difficulties.  Any 
factor  proposed  to  explain  their  occurrence  will  often  be  wanting 
in  cases  with  murmurs,  or  may  be  present  even  when  murmurs  are 
absent.  Even  in  cases  in  which  murmurs  can  be  produced  arti- 
ficially, for  instance,  through  exertion,  one  can,  as  a  rule,  only 
venture  an  opinion  as  to  their  complete  etiology.  The  subject  is 
further  complicated  by  the  occurrence  of  murmurs  in  apparently 
normal  individuals. 

Murmurs  associated  with  tuberculosis  anfl  with  other  forms  of 
marked  debility  probalily  often  depend  on  similar  causes,  the  exact 
nature  of  which,  however,  is  usually  obscure.  The  determining 
cause  in  some  of  the  cases  is  doubtless  contraction  or  imperfect 
expansion  of  the  great  vessels,  resulting  from  adhesions,  enlarged 
glands,  pulmonary  consolidation,  displacement  of  the  heart,  and  an 
enlarged  heart  pressing  on  bloodvessels.  x\ccording  to  Thayer  and 
MacCallum,^  only  very  slight  pressure  over  the  pulmonary  artery 
or  conus  arteriosus,  in  dogs,  results  in  the  development  of  a  systolic 
thrill  and  murmur  immediately  beyond  the  point  of  pressure.  If 
murmurs  in  the  pulmonary  artery  are  produced  as  easily,  relatively, 
in  man  as  in  dogs,  traction  or  pressure  upon  this  vessel  may  readily 
explain  some  of  the  murmurs  audible  at  the  base  of  the  heart.  Some 
of  the  murmurs  may  be  ascribed  to  roughening  of  the  aorta  or  to 
slight  roughening  or  thickening  of  the  valves  of  the  heart.  The 
frequency  of  the  latter  condition  is  shown  by  the  figures  of  Xorris,* 
who  found  endocardial  thickening  in  15  per  cent,  of  1764  autopsies 
on  tuberculous  patients,  the  proportion  of  valvular  involvement 
being:  mitral,  1S3;  aortic,  126;  tricuspid,  23;  and  pulmonary,  13. 
A  congenitally  small  aorta,  said  to  be  not  infrequent  in  tuberculosis, 
suggests  a  possible  cause  for  some  of  the  murmurs.  West  considers 
that  the  murmurs  at  the  angle  of  the  scapula  may  often  be  due  to  air 
being  forced  out  of  lung  tissue  by  the  cardiac  pulsations.  It  seems 
possible  that  murmurs  audible  over  a  large  part  of  one  healthy  lung 
when  the  opposite  lung  is  extensively  involved  may  be  due  to  circu- 
latory changes  in  the  pulmonary  artery  on  the  unah'ected  side.  The 
marked  persistent  murmurs  at  or  near  the  apex  are  probably  quite 
often  due  to  leakage  at  the  mitral  valve,  the  result  of  weakness  of  the 
mitral  sphincter  or  the  papillary  muscles.  Similar  conditions 
affecting  the  tricuspid  valve  may  cause  some  of  the  murmurs  heard 
in  the  lower  sternal  region.  A  moderate  oligochromemia  occurs 
frequently  in  tuberculosis,  not  oftener,  however,  in  cases  with  mur- 
murs than  in  those  without.  We  have  l)een  unable  to  demonstrate 
anv  constant  relationship  between  the  transmission  of  murmurs  and 
pulmonary  consolidation  near  their  seat  of  origin.     In  many  cases 

'  Ameb.  Jour.  Med.  Sci.,  Februar>',  1907. 
*  Ibid.,  October,  1904. 
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on  such  relationship  exists,  and  in  some,  especially  those  with  mur- 
murs situated  posteriorly,  consolidation  seems  to  interfere  with  their 
transmission.  The  proportion  of  cases  with  murmurs  increases 
with  the  advance  in  the  disease,  and  for  their  explanation  one 
naturally  looks  to  the  conditions  peculiar  to  advanced  cases,  particu- 
larly as  they  affect  the  circulatory  system.  Some  of  these  conditions 
are  quite  constant,  for  instance,  an  increase  in  the  pulse  rate  and  a 
fall  in  blood  pressure;  others  are  more  variable,  like  the  strength  of 
the  heart  beat.  But  it  is  impossible  to  find  any  relationship  between 
these  circulatory  conditions  and  the  occurrence  of  murmurs  constant 
enough  to  warrant  definite  conclusions  as  to  causation;  and,  least 
of  all,  is  it  possiljle  to  demonstrate  any  etiological  relationship  in 
individual  cases.  It  is  not  sui-prising  that  slight  exertion  or  excite- 
ment produces  or  modifies  murmurs  in  weak  advanced  cases  in 
which  various  circulatory  factors,  for  instance,  the  rate  of  the  heart, 
are  so  easily  upset  by  even  trivial  causes. 

In  the  maze  of  (juestions  brought  up  by  this  subject  one  would 
fain  take  comfort  in  what  has  been  said  by  Sahli,  that  the  difficult 
problem  is  not  to  explain  why  murmurs  do  sometimes  occur,  but 
rather  why,  with  all  the  conditions  apparently  favorable  for  their 
production,  they  do  not  always  occur. 

DiAGNOSL'^.  A  diagnosis  as  to  whether  a  murmur  is  due  to  endo- 
carditis or  to  other  causes  may  be  made  very  difficult,  even  impos- 
sible, by  the  presence  of  advanced  pulmonary  tuberculosis.  Such 
difficulties  have  been  most  frequently  occasioned,  in  our  experience, 
by  systolic  murmurs  at  the  apex.  With  these  apical  murmurs  we 
have  to  determine  whether  mitral  regurgitation  is  present  or  absent, 
and,  if  regurgitation  is  present,  to  determine  whether  it  is  due  to 
endocarditis  or  not. 

In  advanced  cases  of  pulmonary  tul)ercul()sis  with  presumable 
cardiac  weakness,  fairly  loud  systolic  murmurs  at  or  near  the  apex, 
transmitted  toward  the  axilla,  and  heard  repeatedly  over  a  con- 
siderable length  of  time,  may,  in  the  majority  of  cases,  be  strongly 
suspected  of  i)eing  due  to  leakage  at  the  mitral  valve.  These  nuir- 
murs  are  usually  only  faintly  transmitted  beyond  the  midclavicular 
line,  and  are  rarely  audible  in  the  axilla.  They  are  unaccompanied 
by  demonstrable  enlargement  of  the  heart,  or  by  any  apparent 
general  efl'ect,  and  are  interesting  chiefly  for  the  uncertainty  in 
diagnosis  they  may  occasion. 

I);fli(ulty  in  determining  whether  a  murnHU',  supj)ose(lly  due  to 
mitral  regurgitation,  occurring  in  advanced  pulmonary  tuberculosis, 
is  due  to  endocarditis  or  not  may  arise  because  tulierculosis  and 
heart  disease  have  so  many  manifestations  in  common.  (Vanosis, 
dysj)n(ra,  curving  of  the  nails,  accentuation  of  the  second  sound  at 
the  j)ulm<)narv  cartilage,  a  munmir  at  the  angle  of  the  scapula,  are 
common  in  both  iieart  disea.se  and  j)ulmonarv  tuberculosis.  The 
cH'ect  of  position   on   tlu-   nuirmur  has  been   too   varial>le,   in  our 
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experience,  to  he  of  imich  real  help.  The  all-important  evidence, 
that  a  mitral  reonroitant  murmur  is  due  to  endocarditis,  namely, 
enlargement  of  the  heart,  may  he  difficult  to  ohtain  in  tui)erculosis 
because  of  the  difhculty  to  locate  the  position  of  the  apex,  and  to 
determine  the  cardiac  outlines  by  percussion.  Uncertainty  as  to 
the  location  of  the  apex  may  be  due  to  a  very  feeble  apex  l)eat,  or 
to  a  difl'use  one  dependent  on  an  overactino-  heart.  The  location 
of  the  apex  and  the  percussion  outlines  may  give  unreliable  infor- 
mation, on  account  of  the  presence  of  compensatory  emphysema, 
retraction  of  tlie  lui\ir,  consolidation  adjacent  to  the  heart,  and 
cardiac  displacement.  However,  when  the  heart  is  drawn  to  the 
left,  the  maximvnn  apex  impulse  is  frequently  in  the  fourth  inter- 
space, and  in  no  case  do  we  recall  a  maximum  apex  impulse  to  have 
occurred  downward  (sixth  or  seventh  interspace)  and  outward  in  a 
heart  itself  normal. 

A  definite  history  of  acute  articular  rheumatism  furnishes  cor- 
roborative evidence  in  favor  of  endocarditis,  while  a  history  simply 
of  rheumatic  pains  is  of  little  value,  as  they  occur  so  frecpiently  in 
tuberculosis. 

With  the  appearance  of  failing  compensation  the  peculiar  features 
of  this  condition  should  l)e  sought  for,  as  they  are  apt  to  furnish 
quite  a  contrast  to  what  is  encountered  in  tuberculosis.  Marked 
pulsation  and  dilatation  of  the  cervical  vessels  is  conunon  in  the 
later  stages  of  heart  disease,  but  is  unconnuon  even  in  advanced 
tuberculosis,  except  for  the  prominence  of  the  veins  that  may  be 
seen  during  the  act  of  violent  coughing.  Cyanosis  is  often  more 
pronounced  in  failing  comj)ensation  than  in  advanced  tubercvdosis. 
Pulsation  from  an  enlarged  liver  is  fre({uently  met  with  in  the  final 
stages  of  failing  compensation,  an  unknown  occurrence,  in  our 
experience,  in  uncomplicated  tuberculosis.  On  account  of  the 
great  raritv  of  the  typical  evidences  of  failing  compensation  in  cases 
very  far  advanced  in  tuberculosis,  if,  indeed,  tiiey  ever  appear  under 
these  circumstances,  their  occurrence  furnishes  evidence  of  the 
strongest  kind  in  favor  of  the  presence  of  some  cau.sative  condition 
in  no  way  associated  with  tuberculosis. 

Mvocarditis  due  to  valvular  disease  and  various  causes  of  a 
non-tuberculous  nature  often  exhii)its  certain  features  that  are 
uncommon  in  cases  of  tul)erculosis  even  when  they  are  advanced. 
Thus,  marked  irregularities  may  occur  within  a  short  period 
in  the  force  of  the  heart  beats,  or  in  the  duration  of  individual 
cardiac  cvcles.  A  typical  exam])le  is  a  case  in  which  the  heart  beats 
weaken  at  irregular  intervals,  and  are  accompanied  i)y  a  corre- 
sponding intermission  of  the  pulse.  Another  example  is  found  in 
cases  with  delirium  cordis.  These  abnormalities,  moreover,  do 
not  necessarily  follow  any  regular  sefpience  or  depend  on  any  tem- 
porarvor  removal)le  cause.  In  tul)erculosis.  on  the  other  hand,  the 
irregularities  are  apt  to  be  limited  to  variations  in  rate,  or  to  the 
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interpolation  of  additional  sounds,  such  as  occur  in  reduplications, 
the  cardiac  rhythm,  as  a  whole,  not  being  affected.  Sudden  and 
marked  variations  in  rate  are  frequently  met  with  in  tuberculosis, 
but  are  often  due  to  some  temporary  cause,  like  excitement,  and 
disappear  on  its  removal.  In  tuberculosis  al)normal  cardiac 
sounds  are  common,  but  the  length  of  individual  cardiac  cycles  and 
the  force  of  the  heart  beats  only  rarely  show  marked  and  irregular 
variations.  When  these  variations  do  occur  they  often  depend 
on  some  temporary  and  removable  cause.  We  refer,  of  course, 
to  sounds  during  a  limited  time,  for  instance,  during  one  exami- 
nation, and  not  to  variations  that  may  occur  from  day  to  day  or 
from  week  to  week. 

Other  murmurs  due  to  endocarditis  or  to  congenital  cardiac 
defects  seem  of  less  practical  importance  diagnostically  than  the 
mitral  regurgitant  murmurs,  either  l)ecause  of  their  infrequency  or 
because  of  the  greater  readiness  with  which  a  diagnosis  mav  usuallv 
be  made.  Unlike  mitral  regurgitation,  the  other  common  forms  of 
valvular  disease,  mitral  stenosis,  and  aortic  regurgitation  have  cer- 
tain distinctive  features,  the  former  especially  the  peculiarity  of  the 
thrill  and  murmur,  and  the  latter  especially  the  evidences  outside 
of  the  heart.  ^Moreover,  these  features  are  not  likely  to  be  obscured 
by  the  associated  tuberculosis. 

Endocarditis  was  recorded  in  0.9  per  cent,  of  71,000  cases  of 
pulmonary  tul)erculosis  collected  by  Lawrason  Brown.''  A  positive 
diagnosis  of  endocarditis  was  made  in  2  cases,  and  a  probal)le  diag- 
nosis of  endocarditis  in  1  case,  out  of  1.71  consecutive  cases  of 
pulmonary  tuberculosis  at  the  Home  for  Consumptives  at  Chestnut 
Hill.  There  were  32  incipient,  44  moderately  advanced,  and  95 
far  advanced  cases;  41  were  males  and  130  were  females.  Doubtful 
cases  were  examined  repeatedly  over  consideraV)le  })eriods  of  time. 
No  cases  of  pericarditis,  of  congenital  cardiac  defect,  or  of  vascular 
disease  other  than  arteriosclerosis  were  diagnosticated  in  this  group 
of  cases.  Myocarditis  was  strongly  suspected  in  a  number  of  cases, 
particularly  advanced  ones,  but  I  must  admit  that  we  iiave  rarely 
been  able  to  furnish  .scientific  evidence  of  this  condition  in  uncom- 
plicated tuberculosis. 

Case  I. — This  patient  is  a  young  woman,  aged  twenty-seven 
years,  single.  Her  occupation  lias  been  ordinary  housework.  At 
twelve  years  of  age  slie  had  pneumonia,  and  since  then  lier  iiealth 
has  never  been  completely  restored.  At  fifteen  she  had  rheumatic 
pains  in  all  her  limbs.  At  sixteen  .she  had  measles,  and  the  same 
year  developed  an  anal  fistula.  At  nineteen  she  had  tyj)hoid-fever 
and  j)leurisy :  (he  latter  recurred  several  times  later.  The  duiation  of 
the  tuberculosis  is  considered  to  have  l)een  between  eight  and  fifteen 
years.     Her  height  is  five  feet  one  and  a  half  inches,  and  her  weight 

*  Amkk.  Jouh.  Mki>.  Sci.,  February,  1909. 
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110  pounds.  The  sputum  contained  tubercle  bacilli  on  the  last 
examination.  The  urine  contains  no  albumin.  The  hemodobin 
IS  75  per  cent.  The  diagnosis  of  the  pulmonarv  condition  is  arrested 
incipient  tuberculosis. 

Heart.  The  apex  beat  is  usually  diffuse,  reaching  beyond  the 
left  midclavicular  line  in  the  fourth  and  fifth  interspaces.  A  pre- 
systolic thrill  is  usually  present  at  the  apex.  Deep  percussion  gives 
dulness  al)ove  at  the  second  rib,  on  the  right  at  the  right  border  of 
the  sternum,  and  on  the  left  a  short  distance  beyond  the  midcla- 
vicular line.  The  second  pulmonic  sound  is  at  times  accentuated. 
There  is  always  present  a  prolonged  presystolic  sound,  usually  a 
rumble,  sometimes  a  whiff-like  murmur,  over  an  area  varying  in 
size  in  the  fourth  and  fifth  left  interspaces  near  or  at  the  apex.  Less 
often,  there  is  a  systolic  murmur  in  the  region  of  the  apex,  sometimes 
reaching  as  far  as  the  anterior  axillary  line,  promoted  more  by 
exertion  than  by  position.  The  patient  enjoys  moderate,  though 
not  vigorous,  health,  except  for  occasional  attacks  of  gastric  dis- 
turbance, accompanied  with  marked  palpitation  and  dyspn<ca. 
At  these  times  there  may  be  marked  arrhythmia  of  the  heart,  even 
a  mild  grade  of  delirium  cordis,  suggesting  myocarditis,  though, 
ordinarily,  compensation  is  fairly  well  maintained. 

Diarpwsis.  Endocarditis  of  the  mitral  valve,  with  mitral  stenosis 
and,  to  a  less  extent,  mitral  regurgitation;  moderate  cardiac 
hypertrophy. 

Case  II. — M.  C.  female,  aged  fifteen  years,  single,  has  been 
attending  school  irregularly.  She  had  a  typical  attack  of  acute 
articular  rheumatism  at  six,  and  has  never  been  as  well  since.  Her 
history  of  tuberculosis  dates  back  seven  years,  when  she  had  an 
attack  of  pleurisy.  She  is  five  feet  in  height  and  weighs  90  pounds. 
There  is  no  albumin  in  the  urine,  the  hemoglobin  is  88  per  cent. 
The  most  extensive  involvement  is  on  the  left  side,  ^^^lile  this  is  a 
far  advanced  case,  the  patient  is  steadily  improving,  and  leads  a 
pretty  active  life. 

Heart.  The  apex  beat  is  dift'use,  the  most  marked  impulse  being 
in  the  left  midclavicular  line,  in  the  fifth  interspace.  There  are  no 
thrills.  The  upper  border  of  cardiac  dulness  is  at  the  third  rib, 
the  right  border  at  the  right  border  of  the  sternum,  and  the  left 
border  a  short  distance  beyond  the  midclavicular  line  in  both  the 
sitting  and  horizontal  positions.  The  pulmonic  .second  sound  is 
accentuated.  When  the  patient  is  sitting  there  is  a  constant,  dis- 
tinct, fairly  loud,  blowing  systolic  murmur,  most  marked  in  the 
fifth  interspace  at  the  midclavicular  line,  transmitted  into  the  left 
axilla,  audible  to  the  right  as  far  as  the  parasternal  line,  and  disap- 
pearing above  at  the  junction  of  the  latter  with  the  third  rib.  It  is 
much  fainter  in  the  horizontal  j)osition.  Faint  systolic  murmurs  are 
audible  at  the  inferior  angle  of  the  scapuh-r,  the  more  marked  one 
on  the  left  side. 
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Diagnosis.  Endocarditis  of  the  mitral  valve,  with  mitral  refjur^i- 
tation;  moderate  cardiac  hypertrophy;  compensation  good. 

Case  III. — J.  F.  B.,  male,  aged  forty  years,  married,  travelling 
salesman  by  occuaption,  had  nothing  of  importance  in  his  family 
history,  except  that  his  maternal  aunt  had  died  twenty-five  years 
before  of  consumption.  He  had  scarlet  fever  at  seven,  Init  gave  no 
history  of  rheumatism.  His  mother  states  that  he  began  to  have 
"spells,"  accompanied  with  unconsciousness,  at  twelve,  and  that 
he  has  always  been  a  little  odd.  He  stated  that  he  had  a  heart 
attack  at  twenty,  and  that  occasional  attacks  of  fainting  had  occurred 
since.  For  a  number  of  years  he  had  been  subject  to  copious 
hemorrhages  from  the  bowels,  and  he  had  suffered  from  stomach 
trouble.  Five  months  l)efore  admission  he  had  had  a  violent  cold, 
something  like  whooping  cough,  accompanied  with  severe  dyspncra, 
which  had  never  left  him.  The  duration  of  the  tuberculosis  had 
apparently  been  at  least  five  months.  His  height  was  five  feet  six 
and  one-half  inches.  His  weight  was  129  pounds,  only  10  pounds  loss 
in  the  previous  five  months,  though  twelve  years  previously  he  had 
weighed  154  pounds.  The  sputum  showed  tubercle  bacilli  before 
admission,  none  on  two  examinations  subsequently.  The  urine 
showed  a  trace  of  albumin,  many  casts,  which  later  increased  in 
number;  red  cells  also  appeared  later.  Hemoglobin,  90  per  cent. 
There  was  marked  cyanosis,  and  the  dyspncea,  with  air  hunger,  was 
so  severe  that  he  could  hardly  rest  at  all  at  night.  There  was 
marked  pulsation  of  the  cervical  vessels.  There  was  enlargement 
of  the  liver  and  oedema  of  the  lower  extremities,  which  later  in- 
creased. The  extent  of  the  tuberculosis  in  the  chest  was  difficult  to 
determine,  but  apparently  this  was  a  moderately  advanced  case. 

Heart.  There  was  a  distinct  heaving  impulse  in  the  fifth  and 
sixth  left  interspaces,  reaching  in  the  latter  situation  nearly  to  the 
anterior  axillary  line.  There  was  no  thrill,  but  an  uncertain  pre- 
systolic impulse.  The  heart  extended  upward  to  the  upper  l)order 
of  the  third  rib;  on  the  right,  a  fiiifjer's  l)readth  beyond  the  right 
border  of  the  sternum;  and  to  the  left,  nearly  to  the  anterior  axillary 
line.  A  .systolic  murmur  was  audible  in  the  fifth  and  sixth  left 
interspaces,  from  the  stennim  into  the  axilla,  being  most  marked 
in  the  sixth  interspace  beyond  the  midclavicular  line,  in  which 
location  it  was  c|uite  loud.  It  entirely  disaj)])eared  before  death. 
The  first  .sound  at  the  apex  was  weak  and  muffled  and  of  very  poor 
nniscular  f|uality.  For  a  time  it  was  almost  entirely  replaced  by 
the  nniniHir.  vSometinies  a  long  presystolic  rumble  was  audible 
at  the  aj)ex.  The  j)ulm()nic  second  and  aortic  second  soumls  were 
never  accentuated.  Posteriorly,  a  systolic  murnnir  was  heard  below 
the  left  .scapula.  The  cjirdiac  rhytliTu  was  usually  fairly  well  pre- 
served; at  least,  the  individual  cardiac  cycles  did  not  show  much 
variation.  The  patient  died  at  tlu^  end  of  seventeen  days.  The 
diagnosis  of  the  heart  lesion  was  probal)le  endocarditis  of  the  mitral 
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valve,  mitral  regurgitation,  cardiac  hvpertrophy,  myocarditis,  and 
failing  compensation.  It  was  Impossible,  however,"^  to  exclude  as 
the  cause  of  the  regurgitant  munnur  myocarditis  in  a  heart  hvper- 
trophied  in  consequence  of  an  antecedent  nephritis. 

Summary.  Murmurs  over  the  chest  not  demonstrably  dependent 
on  cardiac  or  vascular  disease,  when  listened  for  carefully,  under 
favorable  circumstances  and  rej)eate(l  exann'nations,  are  found 
frec[uently  in  tuberculosis.  They  were  heard  in  nearly  three- 
fourths  of  our  advanced  cases.  These  murmurs  are  usually  systolic 
in  time  and  faint  in  intensity,  in  our  cases  three-fourths  being  faint. 
They  are  generally  soft  and  whiil-like  in  character,  though  they 
may  be  (juite  loud  and  harsh.  In  tiie  majority  of  cases  these 
murmurs  are  heard  repeatedly,  and  usually  intennit  only  tempo- 
rarily. The  areas  where  they  are  most  commonly  heard,  and 
where  their  maximum  intensity  most  often  occurs,  are  at  the  base 
of  the  heart,  chiefly  to  the  left  of  the  median  line,  at  the  cartliac  apex 
(a  little  over  half  as  often  as  at  the  base),  and  at  the  inferior  sca})ular 
angles  posteriorly,  more  often  on  the  left  side.  'I'hese  munnurs  are 
more  frequent  over  the  front  of  the  chest  than  the  back;  they  are 
more  frequent  and  more  widely  distributed  over  the  left  side  in 
front  than  the  right.  They  are  heard  in  a  relatively  small  numl)er 
of  cases  in  the  axillae.  They  may  be  very  limited  in  extent  or  may 
cover  nearly  the  entire  chest.  In  our  cases  the  murmurs  were 
usually  heard  best  during  the  quietest  part  of  the  respiratory  act, 
that  is,  during  expiration  or  the  respiratory  pause,  and  during 
suspended  respiration;  less  often  they  were  hmited  to  the  end  of 
inspiration  and  begimiing  of  expiration,  and  rarely  they  were  heard 
during  inspiration  only.  These  murmurs  are  modified  at  times  by 
position,  more  often  by  excitement  and  exertion.  With  the  possible 
exception  of  the  left  side  in  front,  munnurs  in  advanced  cases  are 
heard  more  frequently  over  normal  or  hypcrfunctionating  tissue  than 
diseased  tissue,  this  being  particularly  noticeable  at  the  bases  pos- 
teriorly. The  etiology  of  these  murmurs  is  usually  obscure,  and 
causes  probably  responsible  in  a  certain  proportion  of  all  ca.ses 
are  hard  to  establish  in  individual  cases.  In  about  7  per  cent, 
of  our  cases  with  murmurs,  mitral  regurgitation  dependent  on 
weakness  of  the  heart  muscle  was  diagnosticated.  For  prognosis 
and  treatment,  little  is  gained  from  these  murnuirs  of  undetermined 
origin.  Even  when  they  seem  to  de})end  on  the  advance  of  the 
tul)erculous  process  they  furnish  little  information  unobtainable  in 
other  ways. 

The  diagnosis  between  cases  with  murmurs  due  to  gros.s  cardiac 
disease  and  those  without  any  such  cause  demonstrable  may  be 
rendered  verv  difficult  in  the  presence  of  pulmonary  tuberculosis, 
especiallv  if  it  is  far  advanced.  Tuberculosis  has  many  symptoms 
found  in  heart  disease,  and  often  renders  the  physical  signs  of  the 
heart  inconclusive,  in  particular  making  the  size  of  the  heart  difficult 
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to    determine.      The    apical    murmurs,   in   our    experience,   most 
frequently  occasion  uncertainty  in  diagnosis. 

Out  of  171  cases  of  pulmonary  tuberculosis  (over  one-half  being 
far  advanced  cases,  and  nearly  three-fourths  being  females),  a 
diagnosis  of  endocarditis  was  made  in  2  cases  (mitral  regurgitation 
once,  and  mitral  regurgitation  and  stenosis  once),  and  a  diagnosis 
of  probable  endocarditis  (mitral  regurgitation)  was  made  in  a  third 
case.  That  is,  endocarditis  was  diagnosticated  in  2  or  3  of  171  cases. 
In  none  of  these  cases  was  a  diagnosis  of  disease  of  the  pericardium 
or  of  the  aorta  made.  Myocarditis  is  not  infrequently  demonstrated 
microscopically  in  hearts  from  persons  dying  of  tuberculosis,  and 
its  occurrence  is  often  suggested  clinically.  The  diagnosis,  however, 
in  individual  cases  of  tuberculosis  is  usually  very  difficult,  first, 
because  of  the  frequent  absence  of  important  signs,  for  instance, 
certain  t}^es  of  arrhythmia;  and,  second,  because  many  of  the 
symptoms  of  myocarditis  may  also  be  produced  by  tuberculosis. 
Heart  disease  with  failing  compensation  I  have  never  met  in  very 
far  advanced  tuberculosis. 


TWO  CASES  OF  SOLITARY  FALSE  NEUROMA- PROBABLY 
NON-MALIGNANT. 

By  Edward  M.  Foote,  M.D., 

ADJUNCT   PROFESSOR   OF  SURGERY  IN    THE    NEW   YORK   POLYCLINIC;     VISITING   SURGEON  TO 

THE   NEW  YORK   CITY  HOSPITAL;   ASSISTANT  SURGEON  TO  THE  NEW  YORK 

SKIN   AND  CANCER   HOSPITAL 

From  time  to  time  there  are  reported  cases  of  solitary  tumors 
developing  in  nerves.  Most  of  them  are  of  small  size  and  are  com- 
posed of  fibrous  tissue.  Sometimes  the  nerve  fibers  are  easily  sepa- 
rated from  the  tumor.  At  other  times  they  form  an  integral  part 
of  its  substance  or  are  lost  in  the  tissue  of  whicii  the  tumor  is  com- 
posed. 

Within  a  year  it  has  been  my  fortune  to  operate  ii])on  two  patients 
suffering  from  a  serious  form  of  fibrous  tumor  allecting  the  nerves. 
As  such  condition  is  not  adequately  described  in  any  one  of  a  dozen 
well-known  text-books  on  surgery  and  pathology  which  I  have 
consulted,  the  details  of  these  two  cases  seem  worth  recording. 

Case  1. — The  first  ])ati(Mit,  M.  S.,  came  to  uie  from  Dr.  Tukey,  of 
Bridgeport,  and  Dr.  Dougal  Bissell,  of  New  York.  lie  was  a  young 
man,  aged  seventeen  years,  with  an  excellent  family  and  personal 
history.  Two  years  previous  to  my  first  examination  he  lell  on  the 
sidewalk  while  ruiuiing,  and  struck  his  head  so  that  he  was  uncon- 
scious for  niuf  hours.     His  right  shoulder  ;iiid  Irft  leg  were  badly 
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bruised.  In  two  weeks  all  symptoms  had  disappeared.  Fourteen 
months  after  this  accident  there  was  noticed  a  swelling  of  the  back 
of  the  left  leg.  This  increased  for  about  a  year,  and,  according  to 
his  parents,  it  remained  stationary  afterward.  There  was  absolutely 
no  pain  nor  any  disability.  He  had  grown  rapidly — gaining  twenty- 
five  pounds  in  six  months. 

Physical   examination  of  the   patient,  made   February   7,    1909, 
showed  him  to  be   an   unusually  well-developed  young  man,  five 


Fig.  1. 


-Fibrosarcoma  of  the  deep  fascia  of  the  tliigh  and  legjnvolving  the  sciatic 
nerve  and  some  of  its  branches. 


feet  and  ten  inches  in  height,  weighing  one  hundred  and  sixty-seven 
pounds.  The  lower  half  of  the  left  thigh  and  the  left  knee  measured 
from  three  to  four  inches  more  in  circumference  than  the  correspond- 
ing parts  of  the  right  limb.  This  difference  was  due  to  a  hard, 
elongated  swelling  situated  in  the  back  of  the  thigh  and  leg.  It  was 
not  attached  to  the  overlying  skin,  but  closely  attached  to  the  deep 
fascia.  Its  lower  portion  presented  a  distinct  rounded  outline;  but 
the  upper  margin  was  lost  beneath  the  deep  nniscles  on  the  back 
of  the  thigh  (Fig.  1).     The  whole  tumor  measured  about  sixteen 
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inches  in  lenjjth  and  five  inches  in  width.  It  was  so  narrow  in  the 
fold  back  of  the  knee  that  it  was  difficnk  to  say  whether  or  not  the 
portions  in  the  calf  and  thigh  were  connected.  Pressure  upon  the 
tumor  produced  no  unpleasant  sensation.  There  was  a  slight 
venous  enlargement  in  the  overlying  skin,  but  there  was  no  enlarge- 
ment of  the  inguinal  or  other  lymphatic  glands. 

A  diagnosis  of  fibroma  or  an  encapsulated  sarcoma  was  made, 
and  an  immediate  removal  of  the  tumor  (or  tumors)  was  advised. 

Operation  was  performed  February  21,  1909,  with  the  assistance 
of  Drs.  Bissell  and  Tukev.     An  incision  was  made  directlv  down- 


FiG.  2. — Portion  of  the  tumor  situated  in  the  calf,  after  its  removal.  In  the  groove  shown 
at  the  left  of  the  picture  lay  the  external  branch  of  the  popliteal  nerve.  .-\t  this  level  the 
internal  branch  of  the  popliteal  nerve  was  wholly  in  front  of  the  tumor. 

ward  from  the  popliteal  space  for  a  distance  of  six  inches,  \nmer- 
ous  enlarged  veins  were  divided  and  ligated.  The  tumor  was 
covered  l)y  deep  fascia,  to  which  it  was  not  adherent.  It  was  in- 
timately attached  to  the  fascia  covering  the  gastrocnemius  muscle. 
The  external  branch  of  the  ])opliteal  nerve  was  partially  surrounded 
by  the  tumor,  but  was  not  attached  to  it.  Finally,  the  whole  of  the 
tumor  below  the  fold  of  the  knee  was  cut  from  its  deej)  attachments. 
Fart  of  the  aponeurosis  of  the  gastrocnemius  muscle  had  to  be 
removed  with  the  tumor.  The  latter  was  continuous  with  the  mass 
ill  the  thigh  by  an  isthmus  one  and  one-half  inches  wide  and  one 
incli  thick.  This  was  cut  square  across,  and  the  lower  portion 
of  the  tumor  was  removed.  The  wound  was  closed  by  suture  and 
healed  primarily. 
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The  portion  of  the  tumor  removed  ineasund  tour  and  one-half 
by  five  and  one-half  inehes,  and  weighed  nineteen  ounees  (Fig.  2). 
It  was  entirely  eomposed  of  dense  white  fibrous  tissue.  It  cut  like 
sole  leather.  Dr.  F.  M.  Jelleries,  who  made  the  pathological 
examination,  reported  it  to  be  a  fibro.sarcoma  (Fig.  3). 

Three  weeks  later,  assisted  by»Drs.  Tukey  and  Roberts,  of  Bridge- 
port, I  made  an  attempt  to  remove  the  remaining  {)()rtion  of  the  tumor 
in  the  thigh.  The  whole  posterior  surface  of  the  tumor  was  exposed 
and  the  upper  and  lower  portions  of  it  were  removed,  as  well  as  por- 
tions to  the  right  and  left  of  the  sciatic  nerve,  but  the  main  trunk  of 
this  nerve  lay  in  the  centre  of  the  tumor  and  was  so  intimately 
connected  with  it  as  to  be  indistinguishable  from  the  tumor  itself. 


-^■^^•casS' 


Fig.  3. — Tumor  ol    .._  .im  the  sriatic  nerve  (X   200). 


The  complete  removal  of  the  tumor,  therefore,  would  have  meant  the 
sacrifice  of  the  sciatic  nerve.  To  this  the  parents  would  not  consent. 
The  wound  was  sutured  and  healed  without  difficulty.  There  was 
no  paralysis  of  the  muscles  of  the  leg  or  foot.  The  only  nerve  injury 
at  the  operation  was  the  cutting  of  a  few  small  branches  of  the  sciatic 
in  the  thigh. 

Xoveml)er  21,  1U09,  the  patient  wrote  me  that  the  upper  and  lower 
part  of  his  left  leg  measured  the  same  as  the  right;  that  the  centre 
of  the  thigh,  where  a  portion  of  the  tumor  was  left,  was  one  inch 
larger  in  circumference  than  the  right;  and  that  there  was  no  pain 
or  discomfort  in  the  leg.     He  said  it  felt  just  the  same  as  the  right 
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one,  and  that  he  never  knew  that  he  ever  had  trouble  with  it.  He 
walks  from  three  to  five  miles  a  day  to  and  from  school,  dances,  runs, 
and  enjoys  the  best  of  health,  never  favoring  himself  in  any  way. 
He  weighs  one  hundred  and  ninety  pounds,  a  gain  of  twenty-three 
pounds  since  the  operation.  The  flesh  is  hard  and  the  muscle  is  the 
same  in  both  legs.  On  April  13,  1910,  his  health  was  still  perfect. 
Case  H.— J.  L.  McM.,  a  man,  aged  thirty-eight  years,  well 
developed  and  of  previous  good  health,  noticed  twenty  years  ago 
a  small  swelling  on  the  top  of  the  right  shoulder.  There  was  no 
history  of  injury.  This  swelling  remained  small  for  eleven  years, 
and  then  gradually  grew  until  it  was  prominent  above  and  below 
the  right  clavicle  and  well  backward  toward  the  cenncal  spine. 
It  was  painless  until  six  months  previous  to  his  entrance  to  the  New 
York  Skin  and  Cancer  Hospital,  July  28,  1909.  Since  that  time  it 
caused  him  so  much  pain  in  the  arm  and  shoulder  that  he  finally 
had  to  give  up  work. 


I  IG.  4. — I-ibroma  of  the  br;uliial  plrxus,  riglit  side. 

Phvsical  examination  showed  a  hard,  inunovable,  rather  nodular 
mass,  close  to  tlie  right  side  of  the  stenuim,  i)ut  extending  nearly  to 
the  coracoid  process  and  backward  along  the  base  of  the  neck  nearly 
to  the  spine.  The  most  prominent  part  of  the  mass  was  about  the 
sternal  articulation  of  the  clavicle.  It  was  covered  by  normal 
movable  skin  (Fig.  4). 

Operation,  July  29,  1909.  An  incision  was  made  from  the  upper 
end  of  the  stermmi  outward  a  distance  of  five  inches  and  the  tumor 
exposed.  It  was  found  to  lie  between  the  pectoral  nuiscles  and  the 
ribs.  It  was  intimately  attached  to  both  these  structures,  so  that 
in  dissecting  it  fmni  the  greater  pectoral  nnixle  it  was  nt'cessary  to 
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sacrifice  a  part  of  the  latter;  and  to  remove  the  tumor  from  the  bones 
to  which  it  was  attached  it  was  necessary  to  take  away  some  of  the 
periosteum.  In  spite  of  this  intimate  attachment  it  did  not  infihrate 
the  surrounding  tissues  after  the  manner  of  the  usual  forms  of  sar- 
coma, and  the  edges  of  the  tumor  were  rounded  and  fairly  distinct. 
Large  portions  of  the  tumor  were  dissected  free  and  cut  away  until 
the  cords  composing  the  brachial  plexus  were  exposed.  The  tumor 
was  composed  of  dense,  white  fibers,  which  cut  like  sole  leather. 
Toward  the  axillary  margin  of  the  tumor  it  was  possible  to  distin- 
guish it  from  the  nerves  which  come  from  the  V)rachial  plexus. 
Toward  the  centre  of  the  tumor  the  nerve  trunks  were  apparently 
fused  in  the  tumor  in  such  a  manner  that  they  were  indistinguishable. 


Fig.  5. — Tumor  of  the  neck  involving  the  rooi.-i  of  llie  brachial  plexus  (  X  200). 

To  have  removed  the  whole  of  the  tumor  would  apparently  have 
meant  removal  of  the  brachial  plexus.  A  considerable  portion  of  the 
tumor — probably  more  than  half  of  it— was  therefore  left  in  position 
and  the  wountl  was  closed.  The  patient  was  at  once  relieved  of  his 
pain.  Tests  of  the  motions  of  the  arm  made  on  the  following  day 
showed  that  there  was  no  paralysis.  The  wound  healed  primarily. 
The  sutures  were  removed  August  5. 

Pathological  examination  was  made  by  Dr.  11.  II.  Jaiicway, 
who  pronounced  the  tumor  a  fibroma  (InrMUi  (Fig.  •")). 

November  lo,  1009.  Examination  of  the  patient  showefl  that  there 
was  little  apparent  increase  in  the  size  of  the  portion  of  the  tumor 
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remaining,  but  the  patient  stated  that  for  some  weeks  he  had  noticed 
pains  in  his  arm  at  intervals  and  that  their  frequency  and  severity 
was  on  the  increase. 

December  2.  Portions  of  the  tumor  were  removed  from  above 
the  clavicle  through  two  incisions,  one  in  the  front  and  one  in  the 
back  of  the  neck.  In  both  instances  the  portions  of  the  tumor 
removed  were  apparently  connected  with  the  deep  cers-ical  nerves, 
although  the  fibers  could  not  be  traced  through  the  tumor.  They 
seemed  to  lose  themselves  in  its  substance.  The  portion  of  the 
tumor  removed  from  the  back  of  the  neck  was  closely  adherent  to 
the  upper  angle  of  the  scapula.  The  patient  made  a  good  recovery 
from  his  operation,  still  retaining  the  various  motions  of  his  arm. 
He  was  for  a  time  entirely  free  from  pain. 

January  24,  1910.  He  complained  of  pain  between  the  upper  angle 
of  the  right  scapula  and  the  median  line.  The  arm  w'as  weak, 
though  all  motions  could  be  made. 

February  10,  1910.  Pain  was  less  severe,  and  the  patient  had 
gained  seven  pounds  in  weight. 

March  25,  1910.  He  reported  that  his  general  health  was  good, 
that  the  arm  was  still  weak,  and  that  for  a  few  nights  he  had  a 
severe  pain  from  the  shoulder  to  the  end  of  his  fingers,  lasting  only 
a  limited  time. 

These  tumors  offer  so  much  that  is  interesting,  that  Dr.  Janeway 
kindly  made  additional  sections  of  both  of  them  for  comparison. 
He  reported  as  follows:  "I  have  cut  sections  from  both  tumors  and 
believe  them  both  to  be  fibromas.  Sections  from  Case  H  gave  no 
suggestions  whatever  of  nerve  tissue.  The  timior  is  composed  of 
abundant  intercellular  fibrous  bands,  in  the  meshes  of  which  are 
branching  connective  tissue-cells  of  such  a  degree  of  development 
that  it  is  impossible  to  consider  them  sarcomatous.  The  tumor 
from  Case  I  has  exactly  the  same  structure,  with  the  exception  that 
the  cells  are  even  less  sarcoma-like  and  the  amount  of  intercellular 
fibrous  tissue  is  greater.  This  tumor  was  very  hard  indeed,  and  it 
was  very  difficult  to  get  thin  sections  from  it.  It  is  surely  a  mistake 
to  consider  either  tumor  sarcoma;  and  in  this  Dr.  James  Ewing, 
who  also  examined  the  tumors,  agrees.  It  is  true  that  local 
recurrence  is  possil)le,  and  in  these  cases  almost  certain,  because  of 
the  impossibility  of  removing  all  the  tumor  tissue;  but  one  need  not 
fear  metastasis  unless  the  original  tumor  changes  its  character. 
In  regard  to  the  origin  of  these  growths  there  are  two  possibili- 
ties. Either  they  originated  from  the  connective  tissue  nerve 
sheaths,  or  the  fascia  external  to  thr  nerve  sheaths  and  involved  the 
nerves  secondarily." 

Since  tumors  of  this  character  do  not  form  metastasis,  the  out- 
look after  c()m|)lete  removal  is  extremely  good.  I'nfortunately, 
these  two  were  so  placed  that  th«>ir  complete  removal  meant  the 
loss  of  the  use  of  a  limb.     I  believe  that  the  first  patient  should  have 
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an  amputation  about  six  inches  above  the  knee-joint.  This  woulil 
enable  one  to  remove  the  tumor  even  thoujjjh  it  extends  as  hif;h  as  the 
sciatic  foramen,  and  still  leave  a  sufficient  amount  of  material  to 
cover  the  bone  and  form  a  serviceable  stump.  I  so  advised  the 
patient,  but  his  family  would  not  consent  to  it. 

In  the  second  case  complete  removal  of  the  tumor  would  necessitate 
amputation  of  the  arm  at  the  shoulder-joint,  since  it  would  proi)ably 
be  necessary  to  ligate  and  remove  the  axillary  artery  ancl  vein  as 
well  as  all  the  roots  of  the  brachial  plexus.  I  have  hesitated  to  offer 
this  advice  until  it  is  definitely  shown  that  the  palliative  effects  of 
the  operation  are  only  temporary. 

I  have  been  unable  to  find  re{)orted  any  cases  exactly  like  these 
two.  For  the  sake  of  comparison  extracts  from  a  few  published  cases 
are  here  mentioned,  since  they  have  some  points  of  similarity  with 
the  two  which  are  the  subject  of  this  sketch. 

R.  W.  Smith^  in  his  Treatise  on  the  Pathology,  Diagnosis,  and 
Treatment  of  Xeiiroma,  one  of  the  most  beautiful  monoifraphs 
that  has  ever  been  published,  described  the  case  of  John  McC, 
aged  thirty-five  years,  who  was  admitted  in  1840  to  Richmond 
Hospital.  He  had  a  large  tumor  on  the  right  side  of  his  neck 
which  existed  for  fifteen  years  without  having  caused  the  patient  any 
pain.  Three  years  later  he  was  again  taken  to  the  hospital  com- 
plaining of  pain  due  to  a  large  tumor  in  the  back  of  the  left  thigh 
(Fig.  6).  Subsequently,  numerous  small  tumors  developed  in  the 
peripheral  nerves,  and  the  patient  died  a  few  months  later.  Careful 
examination  of  all  the  nerves  of  the  body  showetl  that  there  were 
1400  tumors  growing  in  them,  which  were  removed  and  counted. 
In  the  left  sciatic  and  its  branches  there  were  more  than  200.  These 
tumors  were  recognized  as  being  malignant,  although  at  that  time 
(1S43),  of  course,  no  microscopic  examination  was  made.  The 
large  tumor  in  the  neck  was  associated  with  the  right  pneumogastric. 

Herczel-  reports  a  case  somewhat  similar  to  my  second  one,  in 
which  he  removed  by  dissection  a  tumor  involving  the  brachial 
plexus  both  above  and  below  the  clavicle.  A  new  growth  was 
disposed  along  some  of  the  nerves  of  the  j)lexus  in  a  series  of  nodules 
more  or  less  bead-like,  anil  in  places  fused  together.  There  was  in 
no  place  any  indication  that  the  nene  fibers  themselves  had  a  part 
in  the  tumor  formation.  The  tumor  was  a  fibroma,  showing  in 
places  myxomatous  degeneration.  It  was  combined  with  diffuse 
elephantiasis  of  the  arm.  The  removal  of  this  tumor  [)roduced 
paralysis  of  the  biceps,  brachialis  anticus,  and  supinator  longus 
muscles,  with  .some  loss  of  power  in  the  flexors  of  the  fingers.  The 
tumor  recurred  after  removal,  especially  in  the  forearm.  In  the 
skin  of  the  uj)per  arm  there  had  been  from  birth  an  elevated,  pig- 

•  A  Treatise  on  Fnthology.  Diagnosis,  and  Treatment  of  Neuroma.  Dublin,  1849. 

*  Beit.  z.  path.  Anat.  u.  r.  allg.  Path.,  1890.  iii,  38. 
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merited  area.  This  also  increased  in  size.  At  the  last  observation, 
made  nearly  two  years  after  operation,  the  paralyzed  muscles  had 
markedly  atrophied.  Otherwise  the  condition  was  about  the  same. 
Hume^  removed  from  a  man,  aged  twenty-four  years,  six  inches 
of  the  sciatic  nerve  with  a  tumor  which  involved  it  and  extended 
from  the  gluteal  fold  to  the  popliteal  space.  In  a  month  the  patient 
was  able  to  walk  without  support.     All  the  muscles  below  the  knee 


FiQ.  6. — Multiple  neuromas  (case  of  R.  W.  Smith). 

were  paralyzed,  and  the  patient  used  his  leg  like  a  flail,  swinging  it 
forward  by  means  of  tiie  extensors  of  the  knee.  In  another  case  he 
removed  a  tumor  of  the  sciatic  nerve  from  beneath  the  gluteus 
maximus  of  a  man  aged  thirty-seven  years.  ]n  this  case  it  was 
possible  to  stretch  the  nerve  sufficiently  to  cff(>ct  a  partial  suture  of 
the  portions  left  by  the  resection  of  the  ncivc  and  tumor.    Six  months 

'Liuici't,  l.SiU,  ii.054. 
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later  he  walked  very  well,  being  able  to  flex  the  leg  on  the  thigh,  but 
not  to  move  the  foot  on  the  leg.  The  tumor  in  each  case  was  a 
sarcoma. 

Buchanan*  mentions  a  case  of  tumor  of  the  internal  popliteal 
nerve.  The  tumor  was  about  five  inches  long  and  completely 
filled  the  popliteal  space.  There  was  no  paralysis  or  oedema  of  the 
leg.  Amputation  was  performed  through  the  thigh.  The  upper 
limit  of  this  tumor  was  just  below  the  division  of  the  sciatic  into 
internal  and  external  branches.  The  sheath  of  the  internal  branch 
was  stretched  over  the  tumor  and  formed  its  capsule.  On  section 
strands  of  nerve  fibers  could  be  seen  passing  through  the  tumor 
growth.  The  tumor  was  soft  and  grayish  in  color,  very  vascular, 
and  showing  in  places  yellowish  degenerative  spots.  The  external 
popliteal  nerve  lay  above  the  surface  of  the  tumor,  and  was  not 
involved  in  it. 

Our  knowledge  of  tumors  of  the  peripheral  nerves  may  be  said 
to  have  begun  in  the  year  ISll,  when  Odier''  suggested  the  name 
neuroma  for  "larger,  movable,  circumscribed,  and  deeply  placed 
tumors,  which  are  characterized  by  painful  swelling  of  the  nerves 
involved."  It  was  not,  however,  until  1829  that  an  Edinburgh 
physician,  named  Wood,®  accurately  described  the  gross  anatomy 
and  symptoms  of  these  tumors.  He  recognized  the  fact  that  they 
are  composed  chiefly  of  the  connective  tissue  which  surrounded 
the  nerve  fibers  and  not  of  the  nerve  fibers  themselves. 

Virchow^  made  an  attempt  to  classify  the  various  tumors  connected 
with  nerves,  which  up  to  that  time  were  all  included  under  the 
name  neuroma.  He  distinguished  between  true  neuroma,  a  tumor 
made  up  of  new-formed  nerve  fibers,  and  false  neuroma  developing 
from  the  sheath  of  a  nerve.  He  classed  among  the  true  neuromas 
the  bulbous  swellings  often  seen  in  the  ends  of  the  nerves  of  an 
amputation  stump;  l)ut  at  the  present  time  pathologists  do  not  count 
these  as  tumors  at  all,  since  the  various  twisted  nerve  fibers  which 
»  they  contain  are  only  a  continued  growth  of  the  normal  nerve  fibers 
which  have  been  cut  across  at  the  time  of  amputation.  The  division 
suggested  by  Virchow  has  been  amplified  l)y  later  investigators. 
For  the  sake  of  tho.se  who  wish  a  complete  classification,  the  following 
table  is  reproduced  from  Bruns'*  book  on  Tumors  of  the  Neri^ous 
System. 

*  Brit.  Med.  Jour.,  1900,  i,  955. 

'  Manuel  de  la  mddecine  pratique,  Geneve,  1811. 

^  Observations  on  Neuroma.  F^dinburgh  Med.-Chir.  Transactions,  1829,  iii,  307. 

'  Die  Krankbaften  Gesthwiilst*,  Berlin.  18H3. 

»  Die  Geschwulste  des  Nerven-.Systems,  Berlin,  1908. 
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|_  False  •! 


(  The     occurrence    of     true    neuro- 

)       mas   without     ganglion  cells    is 

[       doubtful. 

f  Benign       (Fibromas,      myxomas, 

I       cvsts  etc  ) 

which  spring   from  connective  |  ,,  ,.       '        '.J,,  .         ,  , 

*;     ,  ,        ,  -^  Malignant  (The  various  forms  of 

tissue  of    the  nerve  trunks  or  i  ,  ^, 

.,  ,    .,  ...  sarcoma,      also      nbrosarcoma*, 

from    that   of    the    ganglia   in  j  ^-        i 

.  ,  ^       myosarcoma.^,    and     cystic     de- 

connection  with  nerves.  ^    , 

f      generated  sarcomas. 

(a)  Circumscribed  or  diffused  and 
generalized  fibromatosis  of 
the  nerve  trunks. 

(6)   Plexiform  neurofibromatosis. 
•j   (c)  Neurofibromatosis  of  the  skin 
(molluseum  fibrosum). 

(d)  T'lephantiasis  neuromatosis. 

(e)  Malignant  changes  ta'-citig 
place  in  the  tumors  grouped 
under  a,  b,  c,  or  d. 


Neuroma-;  containing  ganglion  cells 


f  1.   Circumscribed  orsolitarj'  tumors 


2.  Diffuse  overgrowth   or   multiple 

nodules  of  the  connective  tissue 
of  nerves  and  'their  ganglia. 
Neurofibromatosis. 

3.  De.ierine's     interstitial       hyper-  j 

trophic  and  progressive  neuritis 
of  infancy. 

4.  Thickenings  of  the  nerves  occur- 

ring in  tuberculosis,  leprosy, 
and  syphylis. 
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I  believe  that  the  tumors  which  form  the  basis  of  this  article 
belong  in  the  benign  or  possibly  the  malignant  group  under 
division  1.  of  the  false  neuromas.  The  question  may  properly  be 
rai.sed  whether  they  are  nerve  tumors  at  all.  The  fact  that  the 
edges  of  both  tumors  were  found  growing  in  fascia  clearly  outside 
of  the  nerv^e  sheaths  is  the  one  point  against  such  classification. 
But  toward  the  centre  in  each  ca.se  the  relation  of  tumor  to  nerves 
was  as  intimate  as  it  could  possibly  be.  For  purpo.ses  of  both  diag- 
nosis and  treatment,  and  for  prognosis  too,  they  are  certainly  tumors 
of  the  great  nerve  trunks.  Whether  they  are  such  etiologically 
cannot  perhaps  be  definitely  proved  unless  an  opportunity  is  had  to 
dis.sect  their  deeper  older  parts. 

These  solitary  peripheral  neuromas  may  occur  at  any  age;  but 
according  to  Courvoisier^  they  are  usually  preceded  by  some  trau- 
matism. In  the  days  of  bloodletting  the  wound  caused  by  this 
was  often  the  starting  point.  The  median  nerve  is  oftenest  affected; 
then  the  ulna,  the  sciatic,  and  the  radial.  The  predominance  in  the 
upper  extremity  may  be  due  to  the  more  fre(|uent  traumatism  of  the 
hand  and  arm.  The  large  majority  of  tumors  do  not  exceed  an 
inch  in  diameter.  The  very  large  ones  are  usually  malignant. 
One  diagnostic  point  for  all  neuromas  is  the  fact  that  the  tumor 
is  movable  from  side  to  side  and  not  in  the  (Hrection  in  which  the 
nerve  runs.  The  benign  tumors  grow  very  slowly,  often  retjuiring 
decades  to  reach  any  considerable  size.  The  malignant  tumors 
may  or  may  not  grow  rapidly.  They  show  their  malignancy  in- 
breaking  through  the  outside  sheath  of  the  nerve  and  growing  into 
the  surrounding  tissues,  especially  into  the  muscles.  They  may  also 
spread  farther  into  other  tissues  and  .set  uj)  metastasis  in  the  sanie 
manner  as  malignant  tumors  starting  in  nthvr  structures  of  the  body. 

In  strict! V  benign  cases  the  nerve  libers  often  ♦>seaj)e  injury,  so 
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tliat  no  symptoms  are  produced.  This  may  also  happen  with  mah"g- 
nant  growtlis,  l)ut  in  that  case  there  is  likely  to  be  at  least  pain. 
The  pain  may  he  very  intense,  and  usually  comes  on  in  attacks. 
It  is  described  as  boring,  sticking,  burning,  or  like  an  electric  shock. 
Changes  in  position,  variations  in  temperature,  and  other  slight 
causes  may  bring  on  these  attacks.  Sometimes  i)y  pressure  the 
tumor  causes  pain-  in  an  adjacent  liealthy  nerve.  Other  nervous 
manifestations  are  paresthesia,  symptoms  of  motor  irritation, 
anesthesia,  and  very  rarely  motor  paralysis.  Kolliker'"  says  dis- 
turbances in  sensation  are  more  connnon  than  flisturbances  in  motor 
power.     Trophic  disturl)ances  rarely  occur. 

The  diagnosis  in  multiple  cases  is  usually  easily  made;  in  ca.ses 
with  a  single  tumor  it  is  more  difficult,  unless  the  pressure  of  the 
tumor  has  given  rise  to  some  paresis,  or  unless  direct  pressure  upon 
it  produces  symptoms  of  irritation  in  some  nerve  trunk. 

If  one  has  decided  that  a  neuroma  exists  involving  certain  nerves, 
it  is  important  to  know  whether  the  tumor  grows  from  (a)  the  sheath 
of  the  nerve,  the  epinurium,  or  (6)  the  perinurium,  which  surrounds 
the  smaller  bundles  of  nerses,  or  (c)  the  endonurium,  which  surrounds 
the  nerve  fibers.  In  the  first  case  the  tumor  may  lie  wholly  outside 
of  the  ner\-e.  Its  removal  under  such  circumstances  is,  of  course, 
much  easier,  and  may  be  accomplished  without  severing  the  nerve; 
but  unfortunately  this  can  only  be  decided  by  an  operation. 

A  differential  diagnosis  between  benign  and  malignant  tumors 
can  often  be  made.  Slow  growth  is  indicative  of  a  l)enign  tumor. 
Rapid  growth,  or  rapidity  of  growth  after  traumatism,  in  the  case 
of  a  long-standing  tumor,  suggests  malignancy.  Severe  ner\-ous 
attacks,  anesthesia,  and  paralysis  suggest  malignancy.  Other  signs 
of  malignancy  are  recurrence  after  operation  in  the  .same  or  in  other 
nerves,  infiltration  of  the  surrounding  tis.sues  rendering  the  tumor 
immovable,  involvement  of  the  lymph  glands  or  metastasis  else- 
where, and  ulceration  of  the  overlying  skin. 

The  prognosis  in  benign  ca.ses  is  good,  but  if  it  is  neces.sarv  to  cut 
the  nerve  to  remove  the  tumor,  even  though  it  l)e  sutured  afterward, 
a  guarded  prognosis  must  be  given.  In  the  malig»iant  cases  prog- 
nosis is  bad,  but  even  in  such  cases  a  long  time  may  elapse  before 
a  fatal  termination  is  reached.  Bruns  mentions  a  recurrent  neu- 
roma in  the  sciatic  five  years  after  the  removal  of  a  similar  tumor 
from  one  of  the  nerves  of  the  foot.  The  tumor  of  the  sciatic  was 
removed,  and  the  patient  was  free  from  recurrence  fifteen  years 
afterward.  Other  similar  instances  might  be  mentionetl.  In  non- 
malignant  cases  prognosis  is  bad  if  there  are  multiple  painful  tumors. 
A  patient  so  afl^icted  becomes  cachectic,  whereas  in  ca.ses  without 
pain  he  may  live  for  many  years. 

When  the  diagnosis  has  been  established  it  is  by  no  means  ea.sy 

10  Deut.  Chirurgie,   1891.   Lief.  243. 
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to  decide  upon  the  form  of  treatment  to  be  adopted.  If  the  tumor 
is  situated  upon  a  small  nerve  leading  to  the  skin  the  question  of 
paralysis  need  not  be  considered;  whereas,  if  it  is  upon  an  important 
nerve  trunk  the  possibility  of  permanent  injury  of  the  nerve  must 
be  borne  in  mind,  even  in  strictly  benign  cases.  If  the  pain  is  intense, 
it  may  be  better  to  run  the  risk  of  paralysis,  or  even  deliberately  to 
produce  a  paralysis,  rather  than  to  allow  the  patient  to  suffer  repeated 
painful  attacks.  Indications  for  operation  in  malignant  tumors 
are,  of  course,  much  stronger.  The  decision  then  will  turn  chiefly 
upon  the  possibility  of  a  complete  removal  of  the  tumor. 

The  four  forms  which  operation  may  assume  are:  (1)  Extirpation 
of  the  tumor  without  division  of  the  nerve;  (2)  extirpation  of  the 
tumor  with  resection  of  the  nerve;  (3)  amputation  of  the  limb; 
(4)  neurotomy  or  stretching  of  the  nerve  involved.  The  choice  of 
operation  will  depend  in  part  upon  whether  the  tumor  is  malignant 
or  not  and  in  part  upon  its  relation  to  the  nerve  trunk.  Hence 
the  first  thing  to  do  is  fully  to  expose  the  tumor;  then,  unless 
it  is  evidently  of  a  malignant  character,  its  relation  to  the  nerve 
fibers  should  be  ascertained,  either  by  splitting  its  capsule  or  by 
splitting  the  tumor  itself.  If  the  tumor  is  so  fortunately  situated  as 
to  leave  intact  the  whole  or  a  large  portion  of  the  nerve,  it  can  be 
removed  without  permanent  injury.  In  the  case  of  malignant 
tumors  the  same  rule  should  be  followed  here  as  elsewhere  and  the 
incision  made  wide  of  the  growth.  The  question  of  amputation  of 
the  limb  will  depend  partly  upon  the  nerve  or  nerves  involved  and 
partly  upon  the  existence  of  metastasis.  If  a  radical  operation  is 
impossible,  but  pain  is  intense,  it  may  be  possible  to  divide  the  affected 
nerve  on  the  proximal  side  of  the  tumor. 

If  the  tumor  is  a  benign  one,  and  yet  its  removal  necessitates 
resection  of  the  nerve,  it  may  be  possible  to  restore  the  continuity 
of  the  nerve  by  suture.  Hume  attempted  this  in  one  of  his  cases, 
and  succeeded  in  obtaining  voluntary  control  of  part  of  the  muscles 
supplied  by  the  divided  sciatic.  Possibility  of  restoration  of  sensa- 
tion after  suture  of  the  nerve  is,  of  course,  greater  than  restoration  of 
motion.  This  is  especially  true  after  suture  of  the  median  and  other 
nerves  of  the  arm.  The  anastomosis  of  fibers  of  the  different  nerves 
permits  a  partial  restoration  of  function,  which  makes  it  very  diffi- 
cult to  estimate  the  effect  of  a  nerve  suture  in  the  arm.  Primary 
restoration  of  nerve  function  after  suture  in  the  sense  of  primary 
union  of  a  wound  is  absolutely  unknown.  Courvoisier  called  atten- 
tion to  the  fact  that  recurrence  after  extirj)ation  does  not  often  take 
place,  even  in  cases  in  which  amputation  has  been  performed  for 
inidignant  tumors  of  nerves.  One  evil  ell'ect  of  oj)erati()n  wiu'ch  was 
fornicily  rather  connnon  was  tetaiuis;  with  the  cleaner  surgery  of 
to(lii\'  this  need  not  be  fcMrcd. 


REVIEAYS. 


A  Handbook  of  Medical  Diagnosis.  By  J.  C.  Wilson,  A.M., 
M.D.,  Professor  of  the  Practice  of  Medicine  and  Clinical  Medicine 
in  the  Jefferson  ]\Iedical  College,  Philadelphia.  Pp.  1435;  422 
illustrations.  Philadelphia  and  London:  J.  B.  Lippincott  Com- 
pany, 1909. 

Professor  Wilson's  Handbook  of  Medical  Diagnosis  is  an  anil)i- 
tious  volume:  it  is  large  in  size,  larger  than  any  other  in  the  English 
language,  and  comprehensive  in  scope.  It  is  divided  into  four  parts, 
of  which  the  first  treats  of  medical  diagnosis  in  general,  medical 
topography,  the  examination  of  the  patient,  and  case-taking;  the 
second,  of  the  methods  of  diagnosis  and  their  immediate  results, 
including  physical  diagnosis,  laboratory  diagnosis,  as  well  as  exami- 
nation of  the  eye,  and  the  use  of  the  a'-ravs;  the  third,  of  the  symp- 
toms and  signs  of  disease;  and  the  fourth,  of  the  clinical  apj)lications 
of  what  has  preceded  in  the  diagnosis  of  the  many  different  diseases. 
As  a  matter  of  fact  the  first  three  sections  of  the  book  (about  600 
pages)  comprise  what  would  ordinarily  be  included  in  a  handbook 
of  diagnosis  or  of  methods  of  diagnosis,  while  the  last  section  (about 
800  pages)  is  devoted  to  a  discussion  of  subjects  ordinarily  included 
in  a  practice  of  medicine — definition,  etiology,  morbid  anatomy, 
symptoms,  diagnosis,  and  prognosis :  treatment  only  is  wanting. 

Of  the  first  part,  one  must  say  that  it  has  been  well  done.  The 
introductory  remarks  on  diagnosis — direct  and  indirect — are  ex- 
tremely pertinent,  and  really  should  be  read.  The  chapter  on 
medical  topography  comprises  a  brief  and  satisfactory  discussion  of 
the  topographical  relations  of  the  various  landmarks  of  the  body  and 
the  viscera,  of  value  in  all  diagnostic  procedures;  and  the  chaj)ter 
on  case-taking  includes  all  that  is  necessary  to  the  subject.  Of  the 
subjects  discussed  in  the  second  part,  most  interest  undoubtedly 
attaches  to  physical  diagnosis — inspection,  palpation,  mensuration 
percussion,  and  ausculatation — to  which  133  pages  are  devoted. 
This  in  general  is  a  refiection  of  recognized  facts  and  opinions, 
tinctured  by  the  author's  wide  experience  and  ripe  judgment. 
There  is  much  that  is  excellent;  for  instance,  the  distinction  drawn 
between  loudness  and  accentuation  of  the  heart  sounds:  loudness 
is  said  to  be  a  matter  of  degree,  accentuation  a  matter  of  (juality, 
conveying  the  idea  of  suddemiess,  sharpness,  and  a  certain  vibrating 
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quality  due  to  quick  and  sharp  tension.  Some  of  us,  however, 
hardly  dissociate  entirely  the  element  of  loudness  from  accentuated 
heart  sounds,  as  Dr.  Wilson  seems  to  imply.  The  apex  of  the  heart 
is  correctly  said  to  be  2  to  3  cm.  below  and  to  the  left  of  the  maximum 
beat.  It  would  have  added  to  the  interest  of  the  discussion  to  have 
included  an  interpretation  of  sphygmograms  in  the  light  of  our 
newer  knowledge  of  cardiac  physiology  and  pathology.  Although 
it  is  true  that  a  thrill  at  the  base  of  the  heart  of  maximum  intensity 
in  the  aortic  area  is  common  in  aortic  stenosis,  this  thrill  is  systolic 
in  time  (which  is  not  mentioned  on  page  94),  and  a  systolic  thrill 
in  the  same  region  occurs  commonly  in  the  absence  of  stenosis  of 
the  aortic  orifice.  Some  confusion  is  likely  to  arise  from  the  use,  in 
regard  to  percussion,  of  the  term  "clear"  for  what  is  perhaps  the  more 
commonly  employed  term  "resonant,"  and  from  a  description  of 
normal  tympanitic  areas  in  the  chest;  at  the  most  these  areas  yield  a 
note  of  mixed  pulmonary  resonance  and  tympany.  "Subcrepitant" 
applied  to  a  rale  is  a  really  bad  term  and,  although  rather  widely  em- 
ployed, should  be  discarded.  The  discassion  of  the  methods  of 
examining  the  stomach,  intestines,  upper  air  passages,  blood,  urine, 
sputum,  transudates,  exudates,  the  nervous  system,  and  the  eye  are 
admirable.  Attention  might  be  directed  to  the  absence  of  mention 
of  the  benzidine  test  for  occult  blood;  and  it  would  not  have  been 
amiss  to  have  included  some  discussion  of  the  methods  of  estimating 
the  functional  capacity  of  the  heart,  kidneys,  etc.  The  diagnostic 
uses  of  the  a:-rays  are  w^ell  portrayed. 

Part  III,  devoted  to  the  symptoms  and  signs  of  disease,  includes 
a  discussion  of  the  general  appearance  of  the  patient,  temperament, 
and  diathesis;  the  facies,  weight,  form  and  nutrition;  the  bones, 
joints,  musculature,  posture,  attitude,  and  gait;  the  heat  mechanism 
and  fever;  respiration,  cough,  and  expectoration;  the  different  types 
of  pulsations;  and  the  various  manifestations  of  disease  of  the  ditt'er- 
ent  systems  of  organs.  Amidst  a  plethora  of  excellent  matter  it  is 
difhcult  to  pick  out  any  one  topic  for  special  mention,  l)ut  attention 
may  well  be  drawn  to  the  excellent  discussion  and  analysis  of  pain. 
Part  IV,  is,  as  has  been  said,  a  modified  practice  of  medicine — minus 
treatment.  In  general  this  is  all  that  reasonably  could  be  desired. 
The  portrayal  of  the  clinical  aspects  of  disease  and  of  their  differentia- 
tion is  clear  and  to  the  point;  there  are  few  omissions  and  still  fewer 
misstatements.  ^Mention  should  have  been  made  of  searching  the 
urine  for  lead  in  cases  of  leatl  poisoning,  (iallstones  are  still  believed 
to  rest  quiescent  in  the  gall-bladder  in  many  cases  without  causing 
symj)t()ms,  although  it  lias  been  well  demonstrated  that  they  fre- 
quently ])rovoke  divers  sorts  of  "inchgestion."  On  the  contrary.  Dr. 
Wilson  well  points  out  the  fact  that  symptoms  of  gallstone  colic  are 
sometimes  present  in  acute  cholecystitis  without  gallstones;  this  is 
only  ])art  of  the  evidence  that  most  cases  of  gallstont*  colic  arc  really 
attacks  of  acute  cholecvstitis.       The  bad   classification   of  chronic 
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interstitial  liepatitis,  or  cirrhosis  of  tiie  liver,  (lepemliiig  upon  the  size 
of  the  liver,  that  is,  upon  whether  it  is  of  about  normal  size,  atrophic, 
or  hypertrophic,  is  adhered  to,  although  as  a  matter  of  fact  the  size 
of  the  liver  hears  no  constant  or  direct  relation  to  the  other  pheno- 
mena of  the  disease.  It  is  somewhat  of  a  shock  to  he  told  that  the 
right-sided  hydrothorax  of  cardiac  disease  is  probably  due  to  the 
larger  space  in  the  left  thorax  occupied  by  the  enlarged  heart.  The 
symptomatology  and  diagnosis  of  diseases  of  the  blood  and  the  duct- 
less glands  are  very  well  described;  but  the  characteristic  remissions 
of  pernicious  anemia  might  have  been  more  emphasized.  There  is 
no  mention  of  the  unusual  cases  of  chronic  adhesive  pericarditis 
that  run  their  course  under  the  guise  of  cirrhosis  of  the  liver  with 
ascites;  nor  of  Traube's  sign  in  aortic  insufhciency,  nor  is  an  explana- 
tion of  the  cause  of  the  Flint  murmur  attempted.  The  murmur  of 
mitral  stenosis  is  correctly  said  to  occupy  the  entire  diastolic  period 
in  the  greater  number  of  cases.  ]\Iuch  more  might  be  said — mostly 
in  praise  of  the  volume. 

Dr.  Wilson  set  himself  the  task  of  encompassing  within  a  single 
volume  a  description  of  clinical  phenomena,  and  of  correlating  with 
these,  complexes  of  clinical  phenomena  that  constitute  diseases,  in 
such  a  manner  that  the  practitioner  who  seeks  information  upon  an 
obscure  case  may  at  once  turn  to  the  discussion  of  the  methods  avail- 
able to  clear  it  up,  and  the  student  may  find  the  definite  clinical 
applications  of  the  same  methods  and  their  results  in  descriptive 
medicine.  How  well  he  has  accomplished  his  task  must  be  imme- 
diately apparent  to  any  one  who  reads  the  l)ook.  If  some  of  the 
foregoing  remarks  be  construed  as  adverse  criticism,  one  must  hasten 
to  add  that  theyare  minimal  as  contrasted  with  thegencral  excellence; 
they  are  scarcely  blemishes  on  a  masterpiece.  The  book  through- 
out reflects  thoroughness  and  care  in  preparation ;  it  is  well  arranged, 
lucidly  written,  and  admirably  illustrated;  it  is  a  credit  to  its  author, 
and  assuredly  will  meet,  as  it  merits,  a  cordial  reception  on  the  part 
of  the  profession.  A.  K. 


Third  Report  of  the  Welcome  Research  Laboratories  at 
THE  Gordon  ^Iemorial  College,  Kartoum.  By  Andrew 
Balfour,  IM.D.,  Director.  Pp.  477;  2fi()  illustrations.  London: 
Bailliere,  Tindall   &  (\>x,  1909. 

The  director  of  the  Wellcome  Research  Laboratories  in  Khar- 
toum aims  to  issue  a  report  at  intervals  of  about  every  two  years. 
This  recently  ])ul)lishcd  third  report  leaves  no  doubt  of  the  breadth 
and  usefulness  of  the  work  which  the  laboratory  has  carried  on.  The 
subjects  are  so  multij)le  that  the  book  contains  discussions  in  many 
of  the  biological  sciences  as  they  apply  to  the  Sudan.    The  director 
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contributes  a  number  of  papers  dealing  with  the  protozoan  diseases 
in  man  and  in  various  domestic  animals,  and  trypanosomiasis, 
hemogregarine,  and  spirochetosis  of  fowls  are  discussed.  The  sub- 
ject of  kala-azar  as  found  in  the  upper  Nile  region  is  interestingly 
considered  by  other  authors,  special  reference  being  made  to  the 
sanitary  problems  involved.  The  zoological  papers  concern, 
among  other  subjects,  the  reptiles  and  poisonous  snakes  of  the 
Anglo-Eg}^tian  Sudan.  An  extensive  report  by  the  economic 
entomologist  is  published,  while  several  papers  deal  with  character- 
istics of  negroid  tribes,  ethnological  specimens,  and  native  medical 
practice  in  an  interesting  manner.  The  report  of  the  chemical  section 
deals  largely  with  a  research  upon  the  native  vegetable  germs.  The 
report  contains  and  aims  to  disseminate  much  information  of  prac- 
tical value  to  the  people  living  in  British  African  possessions,  although 
many  facts  of  purely  scientific  interest  are  also  set  forth.  A  note- 
worthy feature  of  the  book  is  the  illustration,  consisting  of  colored 
plates,  microphotographs,  charts,  maps,  and  photographs.  The 
report  reflects  much  credit  on  the  director  and  the  band  of  workers 
about  him,  who  are  making  such  strides  toward  bringing  the  Sudan 
into  a  higher  state  of  civilization,  and  who  are  doing  so  much  to 
elucidate  the  many  problems  in  the  natural  sciences  which  abound 
in  that  country.  G.   C.  R. 


Progressive  ^Medicine.  A  Quarterly  Digest  of  Advances, 
Discoveries,  and  Improvements  in  the  INIedical  and 
Surgical  Sciences.  Edited  by  Hobart  Armory  Hare,  ]\I.D., 
Professor  of  Therapeutics  and  Materia  Medica  in  the  Jefferson 
Medical  College;  Assisted  by  H.  R.  M.  Landis,  M.D.,  Demon- 
strator of  Clinical  Medicine  in  the  eTefferson  Medical  College, 
Pliiiadelphia.  Vol.  I,  March,  1910;  pp.  322;  8  illustrations. 
Philadelphia  and  New  York:  Lea  and  Febiger,  1910. 

The  first  volume  of  Progressive  Medicine  for  1910  opens  with  an 
instructive  chaj)ter  of  almost  one  Innidred  pages  on  the  surgery  of 
the  head,  neck,  and  thorax,  l)y  Charles  II.  Frazier.  Special  atten- 
tion is  devoted  to  trigeminal  neuralgia,  facial  paralvsis,  brain  tumors 
(including  those  of  the  hypophysis),  papilltxMJema,  hydrocephalus, 
cranial  trauma,  rhinoplasty,  carcinoma  of  the  lip,  tougue,  tonsils, 
and  larynx,  tuberculosis  of  the  cervical  lymph  nodes,  aberrant 
thyroids,  goitre,  tuberculosis  and  tumors  of  the  mammary  gland, 
empyema,  pneumectomy  with  the  aid  of  differential  air  pressure,  the 
surgical  treatment  of  pulmonary  tuberculosis,  wounds  of  the  lung 
and  of  the  heart,  (rs<)j)liagosc()py,  and  other  important  subjects. 
John  Rnliriih  has  a  ('ha])tcr  of  eighty  pag(>s  on  the  infections  diseases, 
in  which  he  discusses  especially  (he  principles  of  the  Wassermanu 
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and  similar  reactions,  tlie  transmission  of  infectious  disea.ses,  patho- 
genic protozoa  found  in  man,  the  treatment  of  acute  infectious  dis- 
ea.ses with  extracts  of  washes!  leukocytes  (Miss),  vaccine  therapy, 
cerebrospinal  fever,  "common  colds,"  dengue,  diphtheria,  the 
"fourth"  and  the  "fifth"  disease,  glanders,  kala-azar,  leprosy, 
malaria,  measles,  pneumonia,  anterior  poliomyelitis,  rabies,  Rocky 
Mountain  spotted  fever,  scarlet  fever,  sleeping  sickness,  tuberculosis, 
tA'phoid  fever,  uncinariasis,  pertussis,  etc.  Floyd  M.  Crandall 
devotes  thirty-two  pages  to  recent  progress  in  diseases  of  children, 
discussing  particularly  infantile  mortality,  the  care  of  the  newborn 
infant,  asphyxia  neonatorum,  septic  infection  and  icterus  in  the  new- 
born, the  urine  in  infancy,  status  lymphaticus,  rachitis,  functional 
neuroses  in  children,  infant  foods,  breast  feeding,  and  artificial 
feeding.  I).  Braden  Kyle  devotes  fifty-four  pages  to  rhinology  anrl 
laryngology,  in  which  he  treats  especially  of  "taking  cold,"  the  treat- 
ment of  chronic  disease  of  the  nose,  recurrent  nasal  hemorrhages, 
hay  fever,  nasal  tuberculosis,  scleroma  of  the  upper  respiratory 
tract,  sarcoma  of  the  nose,  the  relation  of  the  optic  nerve  to  the  nasal 
sinuses,  suppuration  of  the  accessory  sinuses,  pharyngoscopy,  the 
faucial  tonsils  and  the  teeth,  tonsillectomy,  cicatricial  stenosis  of  the 
larynx,  laryngeal  tuberculosis,  voice  production,  phonasthenia  in 
singers,  etc.  Arthur  B.  Duel  devotes  thirty-six  pages  to  otology, 
treating  especially  of  the  labyrinth  and  its  disorders,  suppurative 
otitis,  sinus  thrombosis,  s\-])hilis  in  relation  to  the  ear,  and  deaf 
mutism.  The  volume,  as  preceding  volumes,  merits  the  careful 
attention  of  all  who  would  keep  abreast  of  the  progress  of  present- 
day  medicine.  A.  K. 


Medical  Gynecology.  By  Samiel  Wvllis  Bandleh,  M.I)., 
Adjunct  Professor  of  Diseases  of  Women,  in  the  New  York 
Postgraduate  Medical  School  and  Hospital.  Second  edition; 
pp.  698;  150  illustrations.  Philadelphia  and  London:  W.  B. 
Saunders  Company,  1909. 

The  pul)liration  of  a  second  edition  within  the  year  speaks  well 
for  the  value  of  this  work.  As  stated  in  the  review  of  the  first  edition, 
in  these  columas,  the  book  is  a  most  complete  exposition  of  non- 
operative  gvnecology.  The  present  edition  is  a  little  larger  than  the 
earlier  one,  a  matter  of  some  twenty  pages,  due  to  the  incorporation 
of  new  material,  particularly  in  relation  to  the  so-called  Head 
zones,  an  iastance  of  unfortunate  nomenclature,  together  with 
several  other  and  less  exteasive  additions.  It  gives  us  pleasure  to 
reiterate  at  this  time  the  opinion  formed  by  the  critical  review  of  the 
first  edition,  namely  that  the  work  is  most  .satisfactory  and  that  it 
will  be  found  to  l)e  a  valuable  addition  to  the  liltrary  of  the  general 
practitioner.  ^^.  R.  N. 
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A  Textbook  of  Practical  Therapeutics.  By  Hobart  Amory 
Hare,  M.D.,  B.Sc,  Professor  of  Therapeutics  and  Materia 
Medica  in  the  Jefferson  Medical  College,  Philadelphia.  Thirteenth 
edition;  pp.  958;  126  illustrations.  Philadelphia  and  New  York: 
Lea  &  Febiger,  1909. 

The  publication  of  a  thirteenth  edition  of  a  book  is  in  itself 
sufficient  evidence  of  its  unusual  merit;  and  when  to  this  is  added 
the  fact  that  a  second  Chinese  edition  has  been  published  and  that 
a  Korean  edition  is  about  to  be  issued,  the  ever-widening  sphere  of 
influence  of  the  book  is  immediately  apparent.  In  the  latest  edition, 
Dr.  Hare  has,  as  he  has  heretofore,  thoroughly  revised  his  Thera- 
peutics, so  as  to  have  it  fully  abreast  of  the  times  and  make  it  ade- 
quately meet  the  requirements  of  the  general  practitioner.  Among 
the  inclusions,  one  may  mention,  the  use  of  atoxyl  as  a  substitute  for 
the  older  arsenical  preparations,  and  especially  its  use  in  syphilis; 
phenolphthalein  in  constipation;  salicylate  of  ethyl  and  novaspirin 
in  rheumatic  and  gouty  affections  and  aspirin  locally  in  tonsillitis; 
magnesimn  sulphate  locally  for  the  relief  of  pain  and  inflammation ; 
picric  acid  in  burns;  urotropin  to  prevent  cholecystitis  in  typhoid 
fever  and  infection  after  injury  of  the  cerebrospinal  system;  the 
Lenhartz  method  of  treating  gastric  ulcer;  Murphy's  method  of 
treating  septic  peritonitis;  antitoxins  for  gonorrheal  infections  and 
cerebrospinal  meningitis;  and  recent  researches  on  anesthetics. 
The  book  thus  comprises  not  only  a  discussion  of  materia  medica,  and 
of  the  properties  and  actions  of  drugs  and  other  remedial  measures, 
but  also  describes  the  practical  applications  of  these  measures  to  the 
every-day  treatment  of  disease.  There  is  perhaps  no  more  popular 
book,  and  none  more  deservedly  so.  In  its  new  edition  it  will  un- 
questionably maintain  the  enviable  position  that  it  has  achieved, 
and  it  must  also  command  an  ever  increasing  circle  of  professional 
adherents.  A.    K. 


A  Text-book  ok  Obstethics.  By  Barton  Cooke  Hirst,  M.D., 
Professor  of  ()l)stetrics  in  the  Tniversity  of  Pennsylvania.  Sixth 
edition;  pp.  992;  S47  illustrations.  Philad('lj)hia  and  London: 
W.   B,  Saunders  Company,   19()i). 

One  of  the  (leveloj)mentary  changes  in  medical  work,  destitied 
before  long  to  become  a  matter  of  connnon  accej)tance  l)y  the  j)ro- 
fession  and  the  public,  and  even  now  beginning  to  be  appr(>(iated,  is 
that  obstetrics  is  a  branch  of  surgery.  The  ordinary  obstetric  ca.se 
should  have  for  its  safe  conduct  a  degree  of  asepsis  not  less  than  is 
demanded  by  other  j)rocedures  rtM-ogni/ed  to  be  within  the  domain 
of  siM'gery,  while  operatixe  oi)stetrics  is  of  c«)urse  admittedly  surgical. 
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The  truth  of  the  foregoiuif  l)ein(j^  seU'-eviileiit,  it  naturally  follows 
that  a  man  competent  to  handle  ordinary  obstetric  complications 
will  be  expected,  and  must  without  (juestion  be  prepared,  to  treat 
the  consequent  lesions  or  the  complications  of  the  child-bearing 
process.  In  other  words,  the  obstetrician  of  the  present  and  future 
must  be  a  skilled  gynecologist.  In  his  preface  to  this,  the  si.xth 
edition  of  his  work,  the  author  emphasizes  the  essential  connection 
between  these  two  subjects,  and  calls  attention  to  the  futility  of 
advising  various  needful  operative  ])rocedures  in  obstetric  text-books 
without  advice  as  to  the  necessary  technif|uc  of  their  performance. 
He  has,  therefore,  in  the  present  edition  included  in  his  section  on 
operative  obstetrics  a  full  consideration  not  only  of  the  so-called 
obstetric  operations,  in  the  usually  accepted  narrow  meaning,  but 
also  those  operative  procedures  commonly  classed  under  the  artificial 
limitations  of  ffvnecolojjv. 

The  previous  editions  of  this  work  have  made  its  character  and 
scope  so  well  known  that  it  seems  unnecessary  to  review  it  again 
in  these  pages  in  extenso.  The  wide  experience  of  the  author  as  a 
teacher  and  operator  has  enabled  him  to  produce  a  book  which, 
in  scope  and  detail,  is  not  surpassed  i)y  any  other  yet  published 
upon  this  subject.  W.  R.  X. 


Orgaxic  axd  Fuxctioxal  Nervous  Diseases.  By  M.  Allen 
Starr,  M.D.,  Ph.D.,  LL.D.,  Sc.D.,  Professor  of  Neurology  in 
the  College  of  Physicians  and  Surgeons,  Columbia  University, 
New  York.  Third  edition;  ])p.  911;  329  illustrations.  Philadel- 
phia and  New  York:  Lea  &  Fel)iger,  1909. 

But  two  years  have  elapsed  since  the  publication  of  the  second 
edition  of  Dr.  Starr's  well  known  book  of  Organic  aud  Functional 
Nervous  Diseases,  and  a  demand  is  made  for  a  third:  certain  evi- 
dence of  intrinsic  worth  and  merit.  The  ojTjjortunity  was  embraced 
to  revise,  and  rearrange  the  contents  ahd  to  make  many  additions. 
The  general  aspects  of  neurology,  including  anatomical  and  physio- 
logical details,  the  method  of  examining  a  patient,  the  various  symp- 
toms presented  by  nervous  afTections,  and  the  principles  of  diagnosis, 
have  been  brought  together  in  the  first  part.  The  organic  diseases 
are  discussed  in  the  .second  part;  such  additions  as  have  been 
made  to  our  knowledge  of  the  nervous  svstem  since  the  publication 
of  the  second  edition  have  been  incorporated;  and  the  chapters  on 
beri-beri,  caisson  disease,  and  .syphilis  have  been  rewritten.  The 
functional  nervous  di.seases  are  discu.s.sed  in  the  third  part — which 
has  been  about  doubled  in  size.  In  the  fourth  part  the  di.sea.sts  of 
the  sympathetic  nervous  svstem  are  discussed,  our  present  knowledge 
of  vasomotor  affections,  their  physiology  and  jjathology  being  sum- 
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marized,  and  chapters  added  on  symmetrical  gangrene,  angioneurotic 
oedema,  and  the  trophic  symptoms  occurring  in  nervous  disorders. 
The  indications  for  surgical  intervention  in  many  disorders  of  the 
nervous  system  and  the  operative  procedures  to  be  elected  are  fully 
set  forth,  all  of  which  is  based  upon  a  large  personal  experience  as 
well  as  judicial  sifting  of  the  writings  and  experience  of  others.  The 
book  assuredly  is  of  much  value  and  a  credit  to  its  author;  it  must 
continue  to  enjoy  the  favor  of  the  profession.  A.  K. 


The  Interpretation  of  Radium.  By  Frederick  Soddy.  ]\I.A. 
of  the  University  of  Glasgow.  Pp.  256;  31  illustrations.  New 
York  and  London:  Putnam,  1909. 

This  book  aims  at  a  presentation  of  the  present-day  views  of 
radium,  as  an  element  undergoing  spontaneous  disintegration.  Non- 
technical language  is  used,  so  that  the  ideas  involved  may  be  compre- 
hended by  the  lay  reader.  Beginning  with  a  description  of  radio- 
activity and  its  effects,  the  history  of  the  discovery  of  radium  and 
the  development  of  our  knowledge  of  its  properties  are  considered 
in  logical  order  to  the  latest  view  that  lead  is  the  end  product  of  a 
series  of  changes  which  begins  in  the  element  uranium.  Briefly, 
each  of  these  changes  consists  of  the  giving  off  of  an  atom  of  helium 
from  an  atom  of  uranium  or  one  of  the  resultants,  each  change 
reducing  the  element  to  the  next  lower  in  the  series.  Uranium  has  an 
atomic  weight  of  238,  and  lead  206,  the  difference  between  them  rep- 
resenting eight  atoms  of  helium  given  off"  at  eight  different  periods 
of  disintegration.  This  process  constitutes  a  veritable  transmutation 
of  elements.  The  subject  deals  in  measurements  so  enormously 
large  and  so  infinitely  small  that  it  taxes  the  imagination  of  the 
reader  to  comprehend  it.  For  instance,  the  "average  life"  of  uranium 
is  7,500,000,000  years,  and  "a  grain  of  radium  ])romi(le  expels 
every  second  about  ten  thousand  million  particles  throughout  many 
centuries."  One  pound  of  uranivun  contains  latent  energy  equal 
to  that  of  900  tons  of  coal,  etc.  The  application  of  radium  to  medicine 
is  not  discussed,  l)ut  the  last  chapter  is  devoted  to  speculation  as  to 
the  results  to  the  human  race  of  future  generations  of  the  possible 
utilization  of  the  enormous  energy  stored  in  matter.  Taken  as  a 
wliole,  the  work  is  clear  and  convincing,  and  the  illustrations  are  of 
material  aid  to  an  undertsanding  of  the  methods  employed  in 
investigating  this  subject.  S.  D.  I. 
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Blood  Findings  in  Pulmonary  Tuberculosis.— Steffen  (Devi.  Arch, 
f.  Iclin.  Med.,  1910,  xeviii,  3oo)  has  made  a  careful  examination  of  the 
blood  of  79  tuberculous  individuals  (sanitarium  patients).  In  all 
instances  the  blood  was  obtained  between  the  hours  of  6  and  7  a.m. 
DifTerential  counts  were  made  of  specimens  stained  with  Lei.shman's 
stain,  1000  cells  being  counted  as  a  rule.  The  chief  interest  centres  in 
Steffen's  findings  with  regard  to  the  lymphocytes  and  polyni()r})ho- 
nuclear  neutrophiles.  In  chronic  afebrile  cases  the  polymorphonuclear 
neutrophilcs  are  normal  (absolute  number),  and  lymphocytes  are  about 
doubled  in  number.  In  acute  d^ '"en'escing  cases,  the  polymorpho- 
nuclear neutrophiles  are  normal  or  slightly  diminished,  whereas  lympho- 
cytes are  two  to  three  times  the  normal  number.  In  the  severe  (ad- 
vanced) cases  there  is  an  increase  of  the  polymorphonuclear  neutro- 
philes. Ca.ses  of  moderate  severity  show,  as  a  rule,  an  absolute  increase 
of  both  polymor])honuclear  neutrophiles  and  lymphocytes.  Steffen 
believes  that  the  lymphocytosis  is  to  be  attributed  to  the  tuberculous 
process  jier  se.  As  soon  as  the  infection  becomes  mixed,  with  ulcera- 
tion and  caseation,  a  polymoq)honuclear  neutrophile  increase  may  be 
expected,  its  extent  being  governed  by  the  same  factors  which  arc 
operative  in  any  pyogenic  process.  The  lymphocytosis  which  occurs 
early  is  of  considerable  diagnostic  value.  True,  such  a  finding  may 
occur  in  lues,  Basedow's  disease,  whooping-cough,  nephritis,  etc., 
but  the  finding  of  an  abnormally  large  number  of  lymjihocytes  should 
awaken  one's  suspicions,  and  in  the  presence  of  other  signs  it  is  confirm- 
atory evidence.  Lymphocytosis  may  occur  before  bacilli  are  demon- 
strable in  the  sputum.     In  an  outspoken  case  of  pulmonary  tubcrcu- 
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losis,  the  author  believes  one  may  draw  definite  condusions  as  to  the 
nature  of  the  pulmonary  process — whether  tuberculous  alone  or  second- 
arily infected — from  the  differential  count,  and,  in  a  general  way,  as 
to  the  predominance  of  one  or  the  other  factor. 


Determination  of  Urinary  Ammonia  and  Acidity. — Bjorx-Axderson 
and  Fauritzex  {Hoppe-Seiler's  Zcif.  f.  plujsiol.  Chcm.,  1910,  Ixiv,  21) 
describe  a  simple  and  rapid  method  for  determining  urinary  ammonia 
and  acidity.  Comparative  tests  show  that  the  NH3  values  are  constantly 
a  little  too  high.  The  principle  of  the  method  is  as  follows:  We  have, 
let  us  say,  one  fluid  which  contains  11  equivalents  of  an  acid — HCl, 
for  example — and  m  ecjuivalents  of  an  ammonium  salt,  such  as  XH^Cl. 
Since  the  latter  is  neutral  in  reaction,  n  alkali  equivalents  will  be  neces- 
sary to  neutralize  the  fluid.  If  formalin  (40  per  cent,  formaldehyde) 
be  added  to  a  fresh  portion  of  the  fluid,  it  unites  with  the  NH3  of  the 
ammonium  salt  to  form  hexamethylentetramin,  and  hydrochloric 
acid  is  set  free.  On  titrating  now,  it  will  require  n  +  m  alkali  equivalent 
to  neutralize  {n  for  the  original  acid  present  and  m  for  the  acid  set 
free  by  the  formalin).  By  subtracting  the  first  value  (cubic  centimeter 
of  N/10  alkali)  from  the  second,  one  obtains  the  nimiber  of  acid  equiva- 
lents which  were  bound  by  XH3.  The  quantity  of  ammonia  in  grams 
is  obtained  by  multiplying  by  17.  Before  titrating,  the  fluid  should  be 
saturated  with  neutral  potassium  oxalate,  as  Folin  has  shown,  to  remove 
the  calcium.  Method  of  titration:  To  20  c.c.  urine  add  20  grams  of 
finely  powdered  neutral  potassium  oxalate  and  5  drops  of  0.5  per  cent, 
solution  of  phenolphthalein.  Now  add  N/10  NaOH  to  neutralization. 
The  number  of  cubic  centimeters  required  is  noted  and  then  5  c.c. 
formalin  (neutralized,  if  necessary)  is  added.  Again  add  decinormal 
alkali  sufficient  to  neutralize.  The  quantity  of  alkali  used  in  the  last 
titration  indicates  the  amount  of  acid  which  was  bound  by  ammonia. 
The  fact  that  the  readings  are  somewhat  high  is  probably  due  to  tiie 
presence  of  amino-acids  in  the  urine,  since  formaldehyde  unites  with 
the  amino  group  and  liberates  the  acid  radicles.  In  following  the 
urinary  acidity  and  ammonia  in  diabetic  acidosis  during  the  last  three 
years,  it  has  been  found  that  the  method  gives  satisfactory  results. 
It  has  been  noted  that  the  ammonia  and  acidity  curves  run  a  parallel 
course.  This  parallelism  has  been  seen  in  health  as  well  as  in  diabetics 
and,  ap])arcntly,  has  not  been  previously  observed.  It  shows  that  one 
can  follow  the  variations  in  the  tlegree  of  acidosis  by  determining  the 
total  acidity  of  the  urine.  In  recent  years  there  has  been  nuieh  dis- 
cussion as  to  whether  the  absolute  amount  of  NII^  or  the  ratio  of  Nil, 
nitrogen  to  total  nitrogen  is  of  greater  value  in  determining  the  gratlc 
of  acidosis.  Bjorn-Anderson  and  Fauritzen  believe  that  the  absolute 
amount  of  NII3  is  the  more  important. 


Experimental  Acute  Nephritis. — Pearce,  IIii.t,,  and  Kisenberg 
{.Jour.  E.rprr.  Mrd.,  I'tlO,  \ii,  ]\)7)  iiave  continued  on  dogs  the  exjieri- 
niental  work  done  by  Schlayer  and  his  associates  on  ral^bits.  Their 
studies  have  been  especially  directed  to  the  vascular  reactions  which  arc 
present  in  the  tubular  ami  vascular  types  of  nephritis.  Potassium 
chromate,   uranium  nitrate,  and  corrosive  sublimate  produce  lesions 
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which  are,  in  the  early  stages,  of  a  nearly  pure  tubular  t\-])e,  while  arsenic 
and  cantharidin  cause  directly  vascular  disturbances.  Late  tubular 
nephritis  is  of  a  more  mixed  type.  The  vascular  reactions  of  the  kidney 
were  determined  by  measuring  with  an  oncometer  the  changes  in  the 
volume  of  the  organ  occurring  under  the  influence  of  adrenalin  to  cause 
■  contraction  of  the  vessels,  and  of  caffeine  and  sodium  chloride  to  test  dila- 
tation and  diuresis.  In  the  early  cases  of  tubular  nephritis  the  animals 
lisually  present  an  initial  polyuria;  the  vascular  reactions  are  normal 
or  exaggerated,  and  with  increased  dilatation  due  to  the  administration 
of  caffeine  and  salt  solution,  there  occurs  a  correspondingly  greater  diu- 
resis. AVhile  these  cases  show  no  anatomical  lesions  in  the  golmeruli, 
the  exaggeratetl  vascular  reactions  and  iucreased  diuresis  point  to  a 
functi(mal  disturbance  of  the  vessels,  presumably  an  increased  excit- 
ability. The  vascular  poisons,  arsenic  and  canthariilin,  on  the  other 
hand,  produce  little  injury  to  the  epithelium,  but  tend  to  cause  anuria, 
and  are  characterized  by  minimal  contraction  and  dilatation  of  the 
vessels,  and  little  or  no  flow  of  urine.  The  late  cases  of  tubular  ne])hritis 
may  be  divided  into  two  grou])s:  One,  the  anuric  form,  is  accompanied 
by  severe  gastro-intestinal  disturbance  and  evidence  of  approaching 
anuria;  physiological  tests  show  diminished  power  of  dilatation  of  the 
vessels,  and  corresponding  inhibition  of  diuresis.  The  second  form, 
the  polyuric,  is  characterized  by  a  condition  of  polyuria  up  to  the  monuMit 
of  anesthesia.  Physiological  tests  show  that  the  power  of  dilatation 
is  retained,  but  little  or  no  diuresis  occurs.  The  vascular  incom})ctcn(  y 
in  the  late  stages  of  the  anuric  form  of  tubular  nephritis  may  be  a  natural 
consequence  of  the  vessel  irritability  seen  in  the  early  stages,  or  it  may 
be  due  to  the  elimination  of  secondary  poisons  through  the  glomeruli. 
The  imi)ermeability  of  the  glomerulus  following  anesthetization  in  the 
polyuric  form  is  as  yet  unexplained.  Studies  of  the  elimination  of 
nitrogen  were  carried  on  in  the  same  experiments.  In  tubular  nephritis, 
especially  the  type  ])roduced  by  uranium,  the  output  of  nitrogen  is 
diminished,  and  with  its  retention  gastro-intestinal  disturbances  appear. 
There  is,  however,  no  a])])reciable  change  in  the  amomit  of  nitrogen 
in  the  faeces,  so  that  the  intestinal  symptoms  do  not  depend  on  the  elim- 
ination of  toxic  bodies  of  nitrogenous  nature  through  the  intestine. 
In  the  vascular  nephritis  caused  by  arsenic,  the  nitrogen  elimination  is 
increased  owing  to  the  increased  metabolism  caused  by  ars"enic.  It  may 
be  markedly  diminished,  however,  by  the  administration  of  uranimn 
nitrate.  The  general  results  obtained  incline  the  authors  to  conclude 
that  while  it  is  not  possible  to  demonstrate  that  an  experimental  nephritis 
may  be  purely  tubular  or  purely  vascular,  lesions  may  be  recognizetl 
which  are  ])redominantly  of  one  type  or  the  other,  or  which  change 
rather  .sharply  from  one  to  the  other  type,  and  are,  therefore,  of 
great  value  in  the  study  of  problems  of  nephritis. 


The  Effect  of  Serum  Injections  on  the  Eosinophiles  and  Mastzellen  in 
Man  and  Animals. — Schlki  iir  {Druf.  Arch.  f.  hlin.  Med.,  I'.HO,  xcviii, 
;]()S)  r(j)orts  interesting  changes  in  the  leukocytic  formula  following 
injections  of  antidii)htheritic  and  other  sera.  In  dipiitlieria  in  man, 
when  untreated  with  antitoxic  sennn,  there  is  an  initial  leukocytosis 
of  the  j)olymorj)honuclear  neutrophile  tyjjc,  other  cells  showing  no 
increase,  eosinophiles  and  mastzellen  often  disappearing.     While  the 
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febrile  reaction  persists,  the  neutrophiles  gradually  diminish  and  there 
is  a  more  or  less  marked  reparatory  increase  of  the  large  mononu- 
clears. With  defervescence  there  is  a  lymphocytosis,  and  coincidently 
the  eosinophiles  and  mastzellen  reappear  and  may  even  be  more  numer- 
ous than  normally.  When  antidiphtheritic  serum  is  given,  the  blood 
l^icture  is  altered.  Within  twenty-four  hours  after  the  first  serum 
injection,  an  eosinoj)hilia  often  appears  and  jiersists  into  convalescence. 
This  amounted  to  IS  per  cent,  in  one  case  (10,000  white  blood  corpuscles 
per  1  cm.);  in  another  14  per  cent,  of  13,000  leukocytes.  Schlecht 
resorted  to  animal  experiments  to  determine  whether  the  eosinophilia 
resulted  from  the  antitoxin,  the  serum,  or  the  carbolic  acid  used  as 
a  preservative.  Young  guinea-pigs  were  used.  Schlecht's  observations 
on  man  and  animals  led  to  the  following  results:  (1)  Eosinophilia 
may  be  produced  in  man  by  the  injection  of  antidiphtheritic  serum; 
as  a  rule,  children  react  more  rapidly  and  oftener  than  adults.  The 
reaction  has  no  prognostic  value.  (2)  Animal  exi)eriment  shows  that 
the  reaction  is  not  s})ecific  for  antidiphtheritic  serum,  but  that  it  may 
follow  the  injection  of  any  foreign  serum.  (3)  Usually  there  is  an  initial 
drop  in  the  number  of  leukocytes  with  hypo-eosinophilia;  an  increase 
in  the  white  count  and  hypereosinophilia  quickly  ensue.  (4)  In 
addition  to  eosinophilia,  guinea-pigs  show  a  great  increase  in  the  number 
of  mastzellen  following  the  injection  of  serum,  the  two  appearing  together 
or  independently.  (5)  No  increase  of  mastzellen  occurs  in  man  or 
the  dog.  The  cause  of  the  reactions  is  found  in  functional  hyper- 
activity of  the  bone  marrow. 
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Intravenous  Narcosis. — Kuetner  (Zcntrnlhl.f.  Chir.,  1010,  xwvii,  233). 
having  eniijloycd  lliis  method  of  narcosis  in  one  case  unsuitcd  for  inliala- 
lif)n  or  local  anesthesia,  and  Ix'iug  impressed  by  its  success  and  iipparent 
lack  of  danger,  enlarged  its  use  and  now  has  employed  it  in  23  cases. 
He  does  not  reconunend  it,  iiowever,  but  warns  against  it,  In  spile 
of  all  care  and  the  exact  observanci^  of  Hurkliardt's  precautions,  throm- 
bosis can  occur  at  the  site  of  the  infusion^  even  during  the  anesthesia. 
In  two  cases  the  .saline  infusion  containing  the  ether  failed  to  How  into 
the  vein,  and  it  was  neces.sary  to  ex|)o.se  a  second  V(Mn.  During  the 
operation  on  one  case,  the  removal  of  a  sarcoma  in  the  glutted  region 
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involving  the  pelvis,  the  patient  suddenly  became  cyanotic,  the  blood 
dark  and  the  breathing  shallow  and  rapid.  The  pulse,  however, 
remained  good  and  the  pupils  reacted.  The  infusion  was  stopped 
immediately,  and  the  normal  condition  soon  returned.  Investigation 
showed  that  the  vein  was  completely  closed  by  a  recent  thrombus, 
the  size  of  a  pea.  The  transitory  disturbance  was  probably  due  to  an 
embolus.  On  the  following  day  there  was  much  disturbance  in  breath- 
ing, although  the  general  condition  was  good.  In  another  case  in 
which  there  was  no  disturbance  at  the  time  of  operation,  on  the  day 
following  operation,  an  extensive  infiltration  of  the  right  lung  was  found 
and  there  was  fever.  The  method,  nevertheless,  has  advantages  for 
the  patient  and  the  operator,  especially  in  extensive  operations  about 
head  and  neck;  and  it  is  hoped  that  improvement  in  it  may  avoid  its 
present  dangers. 


The  Technique  of  Hemostasis  in  Operations  on  the  Skull. — Vorschuetz 
(Zenirbl.  f.  Chir.,  I'JIO,  xxxvii,  274)  provides  hemostasis  in  the  central 
Hap  by  the  use  of  a  needle  passed  from  one  side  to  the  other,  under  the 
base  of  the  flap  between  the  periosteum  and  bone,  1  cm.  below  the  end 
of  the  flap.  There  is  an  outer  band  with  a  hinge  at  one  end  and  a 
spring  catch  at  the  other,  which  encloses  the  end  of  the  needle  and  pro- 
vides compression  of  the  bloodvessels  entering  the  flap,  ^\hen  the 
flap  is  outlined  by  the  incision,  the  peripheral  edge  of  the  incision  is 
compressed  by  a  series  of  hemostatic  clamps  with  wide  jaws,  the  handles 
of  the  clamps  being  directed  away  from  the  wound  and  lying  in  contact 
with  the  surroimding  scalp  out  of  the  way.  The  advantages  of  the  method 
are:  the  rapidity  with  which  the  edges  are  caught;  retractors  are  un- 
necessary, since  the  clamps  are  used  for  this  puq^ose;  the  clamps  are 
so  shaped  and  directed  that  they  are  not  in  the  operator's  way,  the  skin 
is  not  pulled  out  of  place  so  that  the  topographical  lines  on  the  surround- 
ing skin  are  not  distorted.  The  skin  sutures  for  closing  the  wound 
should  be  close  together,  about  0.5  to  1  cm.  apart,  and  if  a  vessel 
spurts  it  should  be  enclosed  in  the  suture. 


Studies  on  the  Infusion  of  Physiological  Saline  Solution. — TiiiES  (MiU. 
a.  d.  Grenz.  d.  Med.  u.  Chir.,  1910,  xxi,  239)  .says  that  the  physiological 
(9  per  cent.)  or  the  pure  salme  solution  is  not  entirely  suitable  for 
infusion  in  the  sick.  They  may,  under  certain  circumstances,  lead  to 
severe  disturbances  and  are  to  be  avoided,  especially,  in  small  children, 
in  patients  who  have  lost  much  salt  in  conditicms  of  hunger,  in  cachexia, 
and  in  patients  who  have  associateil  pathological  conditicms  of  the 
kidneys,  heart,  and  vascular  system.  It  is  not  to  be  employed  in  those 
in  whom  there  is  a  retention  of  sodium  chloride,  or  an  increa.sed  secre- 
tion of  other  salts,  and  is  to  be  avoided  in  all  fever  patients.  It  is  like- 
wise to  be  excluded  in  cholemia,  and  should  not  be  emj)loyed  when  large 
quantities  of  saline  solution  are  required.  The  danger  to  the  body 
is  the  greater,  the  greater  the  substitution  of  the  alkaline  substances 
of  the  cells  for  the  sodium,  which  alters  unfavorably  the  normal  relations 
in  the  cell  protoplasm.  Since  potixssium  and  calcium  are  important 
metals  for  the  preser\'ation  of  life  and  function,  it  is  necessary  to  i)revent 
crowding  them  out  of  their  relative  positions  by  the  presence  of  the 
sodium  in  the  saline  solution.     Potassium  and  calcium  should  be  added 
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to  the  sodium  chloride  in  the  solution,  about  in  the  proportion  in  which 
they  occur  in  the  body,  that  is,  sodium  chloride  about  0.6  per  cent.,  cal- 
cium chloride  about  0.02  per  cent.,  and  potassium  chloride  about  0.02  per 
cent.  This  solution  is  hypotonic  in  relation  to  the  serum,  yet  the  injury 
which  may  result  from  this  is  less  than  that  which  would  result  from  a 
pure  sodium  chloride  solution.  If  the  solution  is  to  be  isotonic  to  the 
serum,  as  is  desirable  in  subcutaneous  infusions,  then  not  only  the  sodium 
chloride  but  the  potassium  and  calcimn  salts  also  should  be  increased, 
.so  that  the  following  proportions  are  present:  .sodium  chloride  0.85 
per  cent.,  potassium  chloride  0.03  per  cent.,  and  calcium  chloride 
0.03  per  cent. 


The  Treatment  of  Hydrocephalus  with  Repeated  Puncture. — Kai  sch 

(Miit.  a.  (1.  Grenz.  d.  Med.  n.  Chir.,  1910,  xxi,  300)  says  that  in  hydro- 
cephalus in  children,  when  the  skull  is  wide  open,  the  ventricular  pimc- 
ture  should  be  made  through  the  f)pening  in  the  skull.  The  degree  of 
pressure  should  be  determined  at  the  beginning  ami  ending  of  the 
puncture.  At  the  first  puncture  in  severe  cases,  aliout  100  cm.  should 
be  withdrawn.  The  increased  pressure  should  sink,  about  20  cm.  of 
water,  but  not  lower  than  +  5  cm.  If  the  child  bears  this  well,  at  the 
next  puncture  the  pressure  should  be  brought  do\\Ti  to  0,  and  later 
to  minus.  The  quantity  evacuated  each  time  can  be  increased  gradually 
to  200  or  300  cm.  The  puntcure  should  be  repeated  as  soon  as  a  higher 
positive  pressure  is  suspected,  if  necessary  daily,  otherwise  every  few 
days,  until  the  skull  reaches  the  normal  size.  When  there  is  a  negative 
pressure  and  especially  if  the  bones  remain  separated  after  the  evacua- 
tion, compression  should  be  em])loyed.  Lumbar  puncture  is  to  be 
employed,  if  the  skull  is  open,  only  in  mild  cases,  or  in  severe  cases 
when  a  considerable  improvement  has  followed  ventricular  jjuncture, 
and  the  removal  of  a  greater  quantity  cannot  be  unilertaken.  The 
more  advanced  the  closure  of  the  skull,  so  much  more  careful  should 
one  be,  especially  with  associated  negative  pressure.  One  must  ])ro- 
ceed  very  carefully  in  closed  skulls,  in  order  to  avoid  comi)letely  negative 
pressure  or  a  marked  decrease  of  increased  jiressure,  at  one  sitting. 
One  should  desist  frequently  and  every  time  withdraw  less.  Then 
the  lumbar  puncture  should  be  employed.  If  this  is  not  successful, 
repeated  ventricular  ])unctures  should  be  made  through  a  small  trephine 
opening,  best  in  the  frontal  region.  The  comjilicated  methods  of  oper- 
ation should  not  be  attemptetl  in  an  o])en  or  closed  skull  mitil  rej)eateil 
and  energetic  punctures  have  been  tried  and  have  failed  to  accompli.sh 
their  jmrpose. 


Six  Cases  of  Hypogastric  Retrograde  Catheterization.— I Iaciie  (Aim. 
d.  nud.  (I.  org.  (/in-iirin.,  I*,M(),  I,  2;>;))  did  rctrDgnide  cathcteri/alion 
in  si.\  ca.ses.  In  the  first  case  there  was  an  old  fraclure  of  th«'  i»elvis, 
with  u  sj)linter  of  the  pnl)is  situated  along  the  urethra  between  two 
strictures.  An  external  urethrotomy  was  perfonn«'d,  a  hypogastii*- 
incision  becoming  necessary  for  retrograde  catheterization.  An  internal 
urethrotoTiiy  was  also  nece.s.sary.  In  the  second  case  uriiuiry  extra- 
vasation resulted  from  an  old  stricture,  with  an  impacted  calculus 
in  the  urethra.  Hesidcs  the  hypogastric  cathcteri/ation  an  internal 
nrctlirntdiny   was  ]m  rt'oniicd.      In   tlic  third  case  llicrc  w.is  a   fracture 
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of  the  pelvis  with  a  iacTnition  of  the  jn-ostytic  urethra  and  a  tear  of 
the  reetuin.  Infiltration  of  urine  resulted,  eallin*;  for  an  external 
m-ethrotoniy  and  retrograde  eatheterization.  In  the  fourth  patient 
an  insuj)erable  ixonorrhcval  strieture  ealled  for  retrograde  eatheteriza- 
tion  and  an  internal  urethrotomy,  and  in  the  fifth,  in  which  the  same 
condition  was  present  and  the  same  treatment  carried  out,  the  union 
in  the  bladder  and  urethral  woinuls  was  immediate  ami  the  stricture 
rapidly  recurred.  In  the  sixth  case,  a  tight  stricture  was  treated  first 
by  internal  urethrotomy,  then  by  external  urethrotomy,  and  forty- 
five  days  later  a  hypogastric  retrograde  catheterization  was  necessary. 
He  emphasizes  the  absurdity  of  the  diagnosis  of  a  foreign  body  in  the 
urethra  in  connection  with  the  first  case  owing  to  the  few  symptoms 
present;  the  difficulty  one  may  experience  in  opening  the  empty  bladder 
for  retrograde  catheterization;  and  the  rei)air  of  the  urethra  after 
trauma  or  operation.  The  method  of  finding  the  urethra  through 
the  perineum  posterior  to  the  lesion,  at  the  apex  of  the  prostate,  is 
more  inconvenient  and  laborious  than  by  the  hypogastric  and  bladder 
route. 


The  Treatment  of  Dry  Arthritis  with  Injections  of  Vaseline. — I{()^sI^•G 
(Annals  nf  Siovjcri/,  I'.K)'.),  1,  l(l.")2)  has  injected  .")o  joints  with  vaseline, 
but  bases  his  conclusions  on  the  results  of  3.5  of  these  in  30  patients. 
He  has  been  able  to  control  the  results  at  least  eighteen  months.  These 
cases  he  divides  into  two  main  groups,  of  which  the  first,  consisting 
of  7  cases,  comprises  the  non-traumatic  "dry"  arthritis,  is  of  rheu- 
matic, uratic  or  unknown  origin;  while  the  last  group  comprises  the 
traimiatic  dry  arthritis,  into  which  comes  the  senile  disorder,  together 
with  4  cases  in  which  vaseline  has  been  injected  in  order  to  prevent 
ankylosis  after  arthrotomy  and  arthrectomy — 23  in  all.  The  result 
of  his  experiments  with  the  injection  of  vaseline  in  the  cases  of  really 
chronic  apparently  dry  arthritis  of  uratic,  rheumatic*,  or  other  infectious 
origin  was  as  follows:  If  by  the  puncture  fiuid  is  found  in  the  joint, 
one  ought  to  abstain  from  the  vaseline  treatment  completely;  if,  how- 
ever, the  joint  is  found  completely  dry  and  the  inflammation  apparently 
extinct,  one  ought  to  attempt  the  injection  of  a  smaller  (piantity  of 
vaseline,  which  cannot  distend  or  strain  the  capsule,  afterward  watch- 
ing any  possible  return  of  the  symptoms  of  inflammation.  In  two 
of  the  non-traumatic  cases,  finally,  a  good  functional  result  was 
obtained.  In  the  traumatic  cases  the  results  were  almost  constantly 
satisfactory.  The  injection  should  be  made  luider  absolutely  aseptic 
precautions,  and  the  (juantity  injected  should  vary  whh  the  size  of 
the  joint.  Considerable  experimentation  was  necessary  in  deciding 
for  each  joint  the  necessary  quantity.  In  adults  the  hip  will  take  with- 
out difficulty,  20  to  25  c.c;  the  knee,  10  to  12,  and  1.5  at  the  most; 
and  in  the  shoulder.  1.5  c.c.  will  be  suitable,  as  a  rule. 

Principles  of  a  Radical  Treatment  for  Proctosigmoiditis.^ IJastianei  ii 
(Annals  of  Surr/cri/,  liKJO,  1095)  has  in  recent  years,  seen  a  relatively 
large  number  of  these  eases,  commonly  called  strictures  of  the  rectum, 
but  which  really  involved  greater  prt)blems  than  those  connected  with 
a  simple  strieture.  Prominent  among  the  anatomical  conditions  to  be 
considered  in  the  treatment  is  not  the  stricture  itself  but  the  inflamma- 
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tion  of  the  rectum  and  its  extent,  since  the  stricture  is  a  Hmitcd  con- 
sequence only,  not  the  essential  disease;  so  that  if  we  succeed  in  remov- 
ing only  the  strictured  part  we  have  done  nothing  at  all  in  the  majority 
of  cases,  the  inflammation  being  still  there  with  all  its  actual  symptoms 
and  promise  of  a  new  stricture  in  the  future.  An  exploratory  laparo- 
tomy is  necessary  for  examination  of  the  intestine  as  a  preliminary 
to  the  radical  treatment.  This  will  permit  the  establishment  of  an 
artificial  anus,  which  will  give  the  inflammed  parts  a  long  period  of 
rest,  and  thus  the  patient  an  opportunity  to  recuperate  from  his  poorly 
nourished,  emaciated,  and  often,  cachectic  condition.  The  artificial 
anus  is  also  a  safety  valve  allowing  aseptic  operating  and  a  clean  after 
treatment.  The  radical  operation  will  now  follow,  and  it  will  be 
guided  by  what  the  preliminary  exploration  has  ascertained.  If  the 
lesion  is  a  limited  one,  a  perineal  extirpation  may  be  performed;  if 
extensive,  resort  must  be  had  to  a  combined  abdominal  and  perineal 
operation,  in  both  cases  the  aim  being  to  preserve  the  function  of  the 
sphincter  and  to  put  into  it  a  healthy  portion  of  bowel.  In  stricturing 
proctitis  or  proctosigmoiditis,  therefore,  the  treatment  should  be:  (1) 
Cecal  anus  and  laparotomic  exploration  of  the  bowel.  (2)  Perineal 
or  combined  removal  of  the  diseased  section  in  one  or  two  stages,  with 
mobilization  of  the  sigmoid  and  colon  if  necessary,  and  preservation  of 
sphincter.  (3)  Closure  of  the  cecal  anus.  (4)  Plastic  operation  if  neces- 
sary. Bastianelli  emphasizes  the  importance  of  resorting  more 
frequently  to  the  abdominal  route  in  the  treatment  of  stricture  of  the 
rectum  for  the  purpose  of  jjrcliminary  exploration,  and  the  importance 
of  exact  ligating  and  cutting  the  arterial  supply  from  the  abdomen, 
even  in  cases  of  perineal  operation,  to  prevent  any  damage  to  the 
circulation. 


Intestinal  Obstruction  in  Children.^ Alapy  (Archiv.  f.  Min.  Chir. 
1910,  xcl,  803)  reports  the  results  of  his  observations  on  45  personally 
observed  cases  of  intestinal  obstruction  in  children.  The  ages  of 
the  patients  varied  from  that  of  a  nursing  infant  to  fourteen  years. 
Intestinal  obstruction  is  more  readily  recognized  in  children  than  in 
adults.  In  children,  it  is  generally  due  to  two  pathological  conditions, 
appendicitis  and  invagination.  In  Alapy's  45  cases,  there  were  only 
5  which  were  not  due  to  one  or  the  other.  Those  due  to  appendicitis 
were  observed  in  ten  different  forms;  dynamic  ileus  of  acute  inflamma- 
tion, adhesive  ileus  of  acute  inflammation,  strangulation  after  the 
disa])iiearance  of  the  acute  stage,  early  form  of  postoperative  adhesion 
ileus,  late  form  of  the  same,  occlusion  from  progressive  peritonitis, 
from  abscess  in  Douglas'  pouch,  reflex  (spastic)  obstruction,  obstruc- 
tion from  a  strangulated  or  inflammed  appendix  in  a  hernial  sac,  and 
ileus  in  consecjuencc  of  a  difl'used  peritonitis.  On  the  other  hand, 
the  invagination  grouj)  were  uniform.  \\'hethcr  the  cause  was  the 
same  or  difl'erent,  the  clinical  picture  was  nearly  the  same.  It  is  best 
not  to  concern  oneself  with  an  unsatisfactory  classification.  From 
case  to  case  an  effort  should  be  \u;u\v  to  (\stablish  an  exact  diagnosis 
concerning  two  points;  (a)  the  pathological  ])rocess  involvetl,  and 
(h)  the  site  of  tiie  obstruction  (not  the  jxirtion  of  intestine  involved 
l)Ut  of  the  ai)domen).  One  of  the  most  important  features  is  the 
presence  or  absence  of  tension  of  the  abilominal  wall.     The  absence 
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of  this  sign  in  all  of  Alapy's  cases  of  invagination  was  of  the  greatest 
diagnostic  importance  in  the  (iifiVrentiation  from  appendicitis.  The 
treatment  of  intestinal  obstrnction  in  children  differs  in  certain  respects 
from  that  in  adnlts.  A  rapid  and  sparing  operation  is  often  necessary 
to  save  life.  Selfevidently,  it  must  be  ajiplied  to  the  pathological 
process  present.  Under  similar  circumstances,  enterostomy  has  a 
wider  range  of  usefulness  than  in  adults.  This  is  not  merely  a  ])allia- 
tive  operation.  \Yith  two  exceptions  all  the  children  who  survived 
enterostomy,  were  radically  cured.  The  effort  to  cure  should  be  made 
not  through  resection  but  through  disinvagination.  Resection  is  oidy 
exceptionally  necessary,  and  should  be  done  only  after  disinvagination 
has  been  accomplished.  The  very  fre(|ucnt  assertions  that  the  attempts 
to  disinvaginate  fail  because  of  the  presence  of  adhesions,  are  based 
upon  error.  The  cause  of  the  failure  is  not  adhesions,  but  a  faulty 
technique.  Alapy  succeeded  in  disinvaginating  all  cases  of  ileocecal 
invagination.  Firm  adhesions  were  practically  never  ])resent.  The 
method  of  disinvagination  was  as  follows :  The  anal  end  of  the  intestinal 
tumor  is  grasped  in  the  fist  and  squeezed  without  shifting  the  hand 
from  its  place.  If  the  oral  end  is  kept  in  view,  a  small  portion  of  the 
invagination  at  the  neck  can  be  seen  emerging.  The  hand  should 
now  grasp  a  higher  portion,  again  at  the  anal  end  of  the  mass,  and 
the  ])rocedure  should  be  repeated  until  the  disinvagination  is  com- 
pleted, In  many  forms  of  intestinal  obstruction,  an  attem])t  at  non- 
operative  reduction  is  justified,  provided  the  obstruction  has  not  lasted 
long.  It  must  be  overcome  quickly.  The  resistance  of  the  child 
is  less  than  that  of  the  adult.  Delay  of  operation  is  fatal.  If  a  brief 
trial  with  non-operative  reduction  fails,  operation  should  be  done 
immediately. 


THERAPEUTICS. 


UNDER   THE   CHARGE   OF 

SAMUEL  W.  LAMBERT,  M.D., 

PROFESSOR  OF  APPLIED  THERAPEUTICS  IN  THE  COLLEGE  OF  PHYSICIANS   AND  SURQEONSt 
COLUMBIA  UNIVERSITT,  NEW  YORK. 


General  Principles  of  Tuberculin  Diagnosis  and  Treatment.— Bai>dwin 
{Jour.  Amer.  Med.  Assoc,  1910,  liv,  260)  says  that  the  therapeutic  use 
of  tuberculin  may  have  two  fairly  definite  objects  in  view:  One  is  to 
diminish  the  sensitiveness  to  the  toxin— that  is,  to  itself;  the  other  is  to 
cause  intermittent  local  reactions,  and  thus  to  stimulate  the  disease 
focus  to  heal  or  become  absorbed.  The  possibility  of  the  production  of 
a  recognizable  immunity  to  the  disease  thus  far  by  any  form  of  tuberculin 
treatment  is  open  to  que'^stion.  A  certain  degree  of  resistance  is  indirectly 
accomplished  when  sensitiveness  to  tuberculin  is  decreased  to  a  marked 
degree,  accompanied  by  constitutional  improvement.  The  degree  of 
tolerance  or  immunity  to  tuberculin  is  ])roportionate  to  the  dose  that  can 
be  borne  without  rejiction.     Hence  the  i)rogressive  increase  of  dosage 
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is  essential.  When  only  reactions  about  the  focus  of  disease  are  desired 
the  dosage  need  not  be  increased  so  long  as  sensitiveness  persists  to  small 
doses.  As  soon  as  this  sensitiveness  is  overcome  the  treatment  should  be 
interrupted  until  sensitiveness  retiu'ns,  or  the  doses  must  be  increased 
to  an  unwise  degree.  Baldwin  says  that  only  patients  in  a  quiescent 
state  of  the  disease  are  likely  to  be  benefited.  Pulmonary  patients 
should  be  in  a  good  nutritive  condition  and  free  from  persistent  fever 
over  100°,  hemoptyses,  night  sweats,  chronic  diarrhoea,  or  extensive 
laryngeal  complications.  The  physical  signs  in  the  lungs  should  in- 
dicate a  localized  disease,  free  from  large  pneumonic  consolidation  or 
disseminated  disease.  Progressive  tuberculosis  of  any  form  is  a  contra- 
indication to  this  treatment.  Reactions  are  to  be  avoided,  and  may  in- 
volve danger  when  repeated,  except  in  cases  of  well-arrested  localized 
disease.  Slight  unperceived  focal  reactions  proljably  occur  under  any 
plan  of  tuberculin  treatment,  anrl,  when  rightly  timed,  are  beneficial. 
The  author  points  out  the  obvious  fact  that  focal  reactions  can  be  best 
observed  and  applied  with  safety  in  those  cases  of  skin,  bone,  joint,  or 
genito-urinary  tuberculosis  in  which  the  lung  is  not  involved.  With 
reference  to  the  choice  of  tuberculin,  Baldwin  says  that  opinions  are 
too  variant  to  permit  the  formulation  of  rules.  In  general  the  dosage  is 
more  controllable  with  solutions,  and  reactions  are  less  frequent  from 
emulsions.  However,  the  absorption  of  emulsions  is  very  imcertain, 
and  reactions  may  occur  imexpectedly  with  the  increase  in  dosage. 
Therefore  he  believes  that  the  solutions  are  safer  for  tuberculin  immu- 
nization. The  dosage  is  empirical  and  entirely  dependent  upon  the 
imlividual  case.  The  clinical  symptoms  are  the  most  satisfactory 
guides,  though  opsonic  determinations  may  be  of  value  in  the  hands  of 
experts.  F'or  the  majority,  the  opsonic  index  is  impracticable  and  mis- 
leading. Tuberculin  should  be  administered  subcutaneously.  Tuber- 
culin when  given  by  the  mouth  or  rectum  is  too  uncertain  of  absorption 
to  warrant  any  recommendation.  Baldwin  concludes  by  saying  that 
the  technique  of  tuberculin  injections,  the  guide  to  correct  dosage  and 
intervals,  are  details  which  vary  with  the  preparation  used  and  the 
experience  of  different  observers. 


Total  Energy  Requirement  in  Diabetes  Mellitus. — Du  Bois  and  Veeder, 
(Arch.  Int.  Med.,  1910,  v,  37),  upon  the  basis  of  a  series  of  careful 
experiments,  believe  that  the  total  energy  requirement  of  diabetes  does 
not  vary  so  markedly  from  the  normal  as  some  other  observers  have 
maintainetl.  They  state  that,  in  addition  to  the  'Al  to  35  calories  per 
kilo  required  for  the  normal  individual,  only  enough  extra  calories 
should  1)0  given  to  the  diabetic  to  cover  (he  loss  of  sugar  in  the  urine. 
If  this  is  not  done  the  body  i)ro(ein  and  fat  are  broken  down  to  sui)ply 
tile  needed  ani<)\uit. 


The  Dietetic  Treatment  of  Diabetes  Insipidus.-  S(  iiiietz  {linl.  lliv. 
Worh.,  IDO'.I,  xlviii,  21  OS)  reports  a  case  of  di.ihetes  insipidus  triNited 
with  a  salt-i)oor  diet.  'I'lie  patient  had  lost  thirty-five  jiounds,  and  that 
was  his  chief  symptom.  The  daily  amount  of  water  ingested  was  at 
times  over  40  liters.  Before  treatment  the  daily  amount  of  urine  was 
from  IS  toL'O  liters,  with  a  s|)ecific  gravity  of  from  1000. .">  to  1001.  with  a 
sodium  chloridi- eotiteiit  of  from  ;>'_'  to  ."J  ijnimsiind  a  tot;d  nitrogen  of 
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from  '22  to  23  grams.  All  mineral  waters  were  i"orl)i<l(leii  and  a  salt-poor 
diet  with  a  minimum  of  protein  was  ordered.  The  daily  (piantity  of 
urine  fell  to  from  G  to  S  liters  daily,  with  a  sjieeifie  gravity  of  from  1002 
to  1003.  The  sodium  ehloride  eontent  fell  to  12.9,  and  coincidently 
there  was  a  great  improvement  as  regards  thirst.  During  six  months 
the  patient  gained  twenty-six  pounds,  with  a  marked  improvement  in 
the  general  eondition. 


Treatment  of  Diabetes  Insipidus. — ^Minkowski  {Thernpie  d.  Gcgen- 
vaii,  101(1,  i,  A)  says  tliat  the  daily  amount  of  the  urine  in  diabetes  in- 
sipidus is  at  times  dependent  nj)on  the  amount  of  sodium  chloride  in 
the  fooil.  He  advises  the  determination  of  the  ehloride  eontent  and 
speeifie  gravity  of  the  urine  after  thi-  ingestion  of  a  considerable  amount 
of  salt.  If  the  si)eci{ic  gravity  and  chloride  eontent  increase  relatively 
more  than  the  amount  of  the  urine,  the  power  of  concentration  is  still 
retained.  Such  cases  are  benefited  by  a  restriction  of  the  amount  of 
fluids.  On  the  other  hand,  if  the  dose  of  salt  influences  the  amount  of 
urine  more  than  the  chloride  content,  a  diminution  of  the  sodium  chloride 
and  the  nitrog(>n  in  the  diet  is  indicated.  If  no  IxMiefit  results  from  the 
withdrawal  of  salt,  Minkowski  believes  that  the  trouble  is  then  i)roba- 
bly  due  to  some  organic  lesion  of  the  nervous  system.  On  the  assump- 
tion that  such  organic  disease  is  the  result  of  syphilis,  antisyphilitic 
treatment  may  prove  of  value. 

Notes  Respecting  the  Dietary  of  Goutily  Disposed  Persons. — Duck- 
worth (Praci.,  1000,  i,  1)  says  that  in  the  treatment  of  gout  the  mistake 
is  often  made  of  treating  a<'cording  to  system  and  of  not  considering  the 
indivitinal  case.  lie  believes,  for  instance,  that  there  is  no  rule  applica- 
ble to  all  gouty  persons  v.ith  reference  to  their  allowance  of  meat.  In 
general,  meat  in  moderation  is  in  no  way  harmful,  but  lieneficial.  Strong 
meat  soui)s  and  beef  extracts  are  to  be  avoided;  pickled  or  salt  meats 
are,  as  a  rule,  inadvisable,  but  they  need  not  be  absolutely  excluded  from 
the  diet.  He  believes  that  meat  should  be  roasted  or  broiled,  that 
mutton  is  better  than  beef  and  much  better  than  poultry  for  the  average 
case.  Liver,  sweetbreads,  and  kidney  should  not  be  allowed.  A  purin- 
free  diet  Avorks  very  well  in  many  cases  of  gout.  However,  there  are 
patients  who  cannot  bear  this  diet  long.  Fish  and  some  shell  fish,  if 
eaten  fresh,  arc  considered  by  Duckworth  to  l)e  harmless.  He  allows 
ordinary  bread,  plain  or  toasted,  or  plain  biscuits.  He  believes  that 
plainly  cooked  potatoes  are  entirely  harmless.  Green  vegetables, 
especially  sj)lnach,  cress,  and  lettuce  are  of  value.  Asparagus  should 
be  given  very  sparingly.  Fruits,  both  cooked  and  raw,  may  l)e  given  to 
gouty  patients.  Tea,  coffee,  and  cocoa  have  no  bad  effects,  with  the  ex- 
ception of  strong  black  coffee  taken  after  meals,  which  he  prohibits.  A 
single  wine  in  small  (piantity,  preferably  port,  Bordeaux,  or  champagne, 
is  allowed.  He  esjx'cially  forbids  large  mixed  meals  of  animal  and 
farinaceous  food  elaborately  ])re])arcd  and  richly  seasoned.  He  forbids 
cooked  tomatoes,  rhul)arb,  and  food  cooked  with  fat  or  sugar.  Sauces, 
relishes,  and  highly  spiced  food  must  be  avoided.  He  believes  that  both 
lemon  juice  and  vinegar  are  harmful.  Mustard  and  salt  may  be  taken 
in  moderation.  Abundant  water  should  be  given  to  g  )Uty  patients,  and 
should  contain  little  calcium  or  iron.     He  says  that  the  continued  use 
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of  alkaline  or  lithia  drinks  often  is  harmful  and  should  be  forbidden. 
In  general,  Duckworth  lays  more  stress  upon  the  quantity  of  the  food 
and  the  manner  of  its  preparation,  which  should  be  simple,  than  upon  a 
strict  limitation  of  its  character. 


Flatulence  and  its  Treatment. — Boas  (Berlin,  klin.  Woch.,  1910,  iii,  89) 
divides  flatulence  into  several  varieties,  with  corresponding  differences 
in  its  treatment.  One  form,  which  he  denotes  as  exogenous,  is  due  to 
intake  of  gas  while  eating,  and  is  usually  observed  in  rapid  eaters.  A 
second  form,  associated  with  colicky  pain  and  wh'ch  he  denotes  as 
endogenous,  occurs  as  a  result  of  chronic  constipation  or  inflammatory 
conditions  of  the  small  and  large  intestines.  In  this  class  may  also  be 
included  the  flatulence  resulting  from  organic  or  less  often  functional 
spasmodic  stricture  of  the  intestine.  Finally,  passive  congestion  often  is 
the  cause  of  intestinal  flatulence.  Boas  deprecates  the  treatment  of 
flatulence  by  carminatives,  and  advises  a  rational  treatment  dependent 
upon  the  etiology.  For  the  treatment  of  flatulence  of  alimentary  origin, 
especially  when  associated  with  chronic  constipation  and  catarrhal 
inflammation,  the  most  important  factor  in  the  treatment  is  the  exclu- 
sion of  fermentable  foods  from  the  diet.  Since  individuals  differ 
markedly  with  respect  to  their  digestion  of  different  foods,  their  tolerance 
for  various  foods  must  first  be  determined.  Boas  mentions  milk, 
buttermilk,  eggs,  and  rare  meats  among  the  foods  most  apt  to  result  in 
fermentation.  He  lays  particular  stress  upon  the  avoidance  of  raw  or 
rare  meats.  Potatoes  are  also  responsible  for  flatulence  in  individual 
cases.  He  considers  magnesium  salicylate,  in  doses  of  from  1  to  2  grams 
three  times  a  day,  the  best  antifermentative  drug,  and  he  says  that  it 
has  the  further  advantage  of  not  causing  constipation.  Boas  advises 
small  repeated  doses  of  castor  oil  when  constipation  is  associated  with 
the  flatulence.  Surgical  treatment  alone  is  of  value  in  the  treatment  of 
flatulence  due  to  organic  stricture.  When  the  flatulence  is  due  to 
passive  congestion,  cardiac  tonics  and  diuretics  are  indicated. 


PEDIATRICS. 


UNDER   THE    CHARGE   OF 

LOUIS  STARR,  M.D.,  and  THOMPSON  S.  WESTCOTT,  M.D. 

OF    PHILADELPHIA. 


The  Regulation  of  Fat  Percentages  in  Infant  Feedirg. — A.  S.  Blkykk 
(Arr/iiiT.s  of  I'rdidlrlc.s,  l'.»l(),  xxvii)  has  made  observations  of  the  feeding 
in  (■){)()  infants,  with  s])ecial  attention  to  the  fats.  II(>  found  that  when 
the  fats  were  reduced  to  less  than  1  per  cent,  the  child  became  very 
hungry,  regardless  of  a  reasonable  increase  of  j)n)teins.  This  effect 
was  noticetl  whenever  it  was  tried.  The  effect  of  fat-free  feeding  on 
the  intervals  of  feeding,  shows  that  a  nornuil  child  will  be  hungry  in 
about  an  hour  and  a  half,  and  that  tlu>  number  of  feedings  depend  in 
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great  ineasiirc  on  the  pcirciitafje  of  fat  in  the  mixture.  From  a  .study 
of  the  infiuence  of  fats  on  vomiting,  Bleyer  eonehides  that  the  caseins 
offer  little  difficulty  in  vomiting  in  babies,  if  the  fats  do  not  interfere, 
and  that  the  teaching  on  the  formation  and  indigestibility  of  casein 
curds  has  been  incorrect.  A  series  of  vomiting  babies  was  selected 
in  which  sodium  citrate  had  controlled  the  vomiting.  The  fats  were 
then  removed  from  the  feedings  and  the  sodium  citrate  discontinued. 
In  the  majority  of  cases  the  vomiting  did  not  recur.  He,  therefore, 
cf)nclude(I  that  a  rapid  precipitation  of  caseins  did  not  often  cause 
vomiting  in  the  absence  of  fats.  Again,  if  whole  milk  is  precipitated, 
over  60  per  cent,  of  the  curd  by  bulk  is  fat.  Furthermore,  the  curd 
is  tough,  leathery,  and  tenacious,  which  characteristics  arc  never  found 
in  a  simple  casein  curd  without  fat. 

On  the  influence  of  fats  on  the  character  of  the  stools  and  on  con- 
stipation, he  reports  28  records  kept  of  babies  fed  on  a  low  fat  per- 
centage, in  20  of  which  there  was  at  least  one  stool  every  day  and  a 
number  had  diarrhoea.  Aside  from  these  records,  he  has  obscr\-eti 
usually  two  or  more  stools  a  day  in  children  on  a  low  fat  percentage. 
The  foul  odor  in  a  few  of  the  diarrlura  cases  was  at  first  thought  to 
be  due  to  de('om|)Osition  of  the  ingested  proteins.  However,  he  quotes 
Feer  and  Finkelstein,  who  have  shown  that  almost  none  of  the  ingested 
proteins  is  found  in  the  stools,  and  insist  that  the  odor  is  due  to  the 
putrefaction  of  mucous  and  intestinal  secretions  and  that  the  protein 
in  the  stools  is  derived  from  the  nucleoproteins  of  the  bile  and  the 
intestinal  secretions. 


The  Condition  of  the  Blood  in  Rickets. — Leonard  Finblay  (Brit. 
Med.  Jour.,  1910,  l)  studied  the  condition  of  the  blood  in  rickets  in 
children  and  also  in  puppies  in  which  he  had  induced  rickets  experi- 
mentally. In  30  cases  of  active  and  uncomplicated  rickets  in  children 
between  twelve  and  fourteen  months  of  age,  only  9  showed  any  degree 
of  anemia.  In  2  of  these  the  hemoglobin  was  only  5  per  cent,  below  the 
accepted  average,  and  the  red  cells  in  no  instance  were  less  than  4,100,000 
per  cubic  millimeter.  The  majority  of  cases,  on  the  other  hand,  gave 
liigh  blood  estimations  so  far  as  the  hemoglobin  and  the  number  of 
red  cells  were  concerned.  Nucleated  red  corpuscles  were  seen  on 
only  one  occasion.  In  only  2  cases  was  there  an  unequivocable  leu- 
kocytosis, the  white  cells  numbering  20,000  to  30,000  per  cubic  milli- 
meter. Of  the  other  28  cases,  9  gave  a  normal  or  subnormal  estima- 
tion, and  in  19  the  leukocytes  were  moderately  increased  in  number, 
the  maximum  being  19,000  per  cubic  millimeter.  Differential  counts 
showed  nothing  characteristic.  The  results  of  the  obser\'ations  in 
experimental  rickets  in  puppies  were  in  entire  accordance  with  those 
obtained  in  spontaneous  rickets  in  children.  When  anemia  was 
found  it  was  minor  in  degree  and  was  usually  accounted  for  by  some 
complication.  Leukocytosis  when  present  was  also  moderate  and 
could  usually  be  ex-plained  by  some  complication. 

Intraventricular  Injection  of  Flexner's  Serum  for  Cerebrospinal  Men- 
ingitis.— Louis  Fischer  (MontJibj  Cyclopcd.  and  Mai.  Bulletin,  1910, 
iii)  reports  a  case  of  cerebrospinal  meningitis  in  an  infant,  aged  two 
months,  which  was  treated  by  intraventricular  injections  of  Flexner's 
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antimeningitis  serum,  with  complete  recovery.     This  method  has  so 
far  not  been  successful  in  cases  reported  by  Gushing,  Netter,  and  others. 
The  chief  symptoms  in  the  child  were  sudden  onset  with  vomiting, 
rigidity  of  the  head,  neck,  and  extremities,  and  convulsive  movements. 
The  anterior  fontanelle  was  open  one-half  inch  and  slightly  bulging. 
On  October  2,  the  first  lumbar  puncture  resulted  in  1  c.c.  of  turbid, 
blood-stained  fluid  Avhich  showed  no  meningococcus  microscopically. 
The  next  three  lumbar  punctures  resulted  in  dry  taps,  and  as  the  fever, 
rigidity,  opisthotonos  and  twitching  were  marked,  the  infant's  lateral 
ventricles  were  tapped  (October  20)  and  1,5  c.c.  of  turbid  fluid  con- 
taining pus  were  withdrawn  from  the  right  ventricle.     Smears  taken 
from    this    fluid    showed    intracellular,   (Tram-negative   meningococci. 
The  ventricles  were  irrigated  with  normal  saline  solution  at  a  tempera- 
ture of  105°  F.     The  excess  fluid  was  drained  out  through  the  needle 
and  25  c.c.  of  Flexner's  antimeningitis  serum  slowly  injected  into  the 
ventricles.     The  infant  changed  in  color  from  a  waxy  pallor  to  a  uni- 
form red  flush  all  over  the  body,  which  persisted  over  half  an  hour 
with  profuse  perspiration.     The  temjjerature  was  101°  F.,  the  respira- 
tions SO,  and  the  j)ulse  120.     On  October  21  the  ventricles  were  again 
irrigatcfl,  and  20  c.c.   of  the  serum  were  injected.     On  October  22 
the  condition  of  the  child  was  very  poor.     Opisthotonus  was  marked, 
and  fref[uent  paroxysms  of  muscular  contractions  occurred  involving  all 
its  limbs.     On  October  23  a  puncture  below  the  fourth  lumbar  vertebra 
resulted   in  a  dry  tap.     A  second  needle  was  inserted  below  the  third 
lumbar  vertebra  and  15  c.c.  of  Flexner's  serum  injected  through  it, 
3  c.c.  returning  through  the  first  needle.     Of  15  c.c.  of  serum  then 
injected  through  the  first  needle,  5  c.c.  returned  through  the  second 
needle,  showing  that  both  needles  Avere  in  the  canal.     In  all,  the  infant 
retained  about  25  c.c.  of  the  serum  in  the  spinal  canal.     A  better  result 
seemed  to  be  obtained  by  using  both  the  intraventricular  method  and 
the  injections  into  the  spinal  canal.     On  October  25,  5  c.c.  of  slightly 
cloudy   fluid   was   obtained   by   lumbar  puncture.     Xo  meningococci 
were  found  in  it,  and  15  c.c.  of  the  serum  was  injected  into  the  spinal 
canal.     On  October  27,  20  c.c.   of  the  serum  was  injected  into  the 
ventricles,  although  no  fluid  could  be  withdrawn.     The  total  amount 
of  Flexner's  serum  injected  was  about  105  c.c.     The  infant  improved 
steadily  from  now  on.     On  November  22,  the  right  lateral  ventricle 
was  aspirated  and  50  c.c.  of  clear  fluid  withdrawn  which  contained  no 
meningococci  and  which  reseml)led  hydroceplialic  fluid.     The  infant 
recovered   without   any  comj)lication    on    December   Ki.     Fischer   be- 
lieves that  if  the  ventricles  cannot  be  drained   by  lumbar  puncture, 
owing  to  a  stasis  or  walling-in  of  ventricular  or  purulent  fluid,  an<l 
the  symptoms  persist,  then  the  only  way  left  is  to  tap  the  ventricles, 
flush  with  normal  saline  solution,  and  inject  the  antimeningitis  .serum 
as  a  sjH'cific.     Xo  danger  was  incurred  in  liis  case  by  piercing  the  frontal 
lobe  and  entering  the  ventricle,  but  rather  relief  was  given  to  the  symp- 
toms of  intracranial  pnvssure.     Flexner  warns  against  injecting  more 
fluid,  that  is,  serum,  than  has  been  remov(>d.     The  ventricles  are  as|)i- 
rafe(|   in  an  infant  through  the  anterior  fontanelle.     In  older  children 
(he  Kocher  method  is  used,  entering  the  skull  by  an  incision  over  the 
second  frontal  convolution,  and  through  it  aspirating  the  ventricle. 
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The  Early  Diagnosis  of  Infantile  Scorbutus.— II en ky  Koplik  {Archir 
of  Diagnosis,  19U9,  ii)  states  that  scorbutus  may  develop  in  any  infant 
whose  food  is  or  has  been  constructed  on  denutritional  lines.  It  is 
a  mistake  to  reject  the  possibility  of  scorbutus  in  a  patient  fed  upon 
the  breast  or  raw  milk,  since  breast  milk  may  have  a  denutritional 
composition,  and  raw  milk  be  given  in  a  denutritional  state.  Another 
element  in  the  etiology  of  scorbutus  is  its  intestinal  source.  The 
metabolism  having  become  deranged,  a  development  and  invasion  of 
toxins  through  the  gut  probably  adds  to  the  symptom  comj)lex. 
The  ingestion  of  sterilized  food  in  itself  cannot  explain  all  the  ])he- 
nomena  of  the  disease,  an^l  many  infants  take  sterilized  food  withoiu 
developing  scorbutus.  The  disease  is  uncommon  in  infants  uniler 
five  months.  The  first  signs  of  incipient  scorbutus  are,  a  mild  form 
of  anemia,  pain  in  the  joints  or  bones  elicited  only  by  pressure,  and 
the  appearance  of  blood  in  the  excretions  or  in  the  vicinity  of  bones 
or  periosteum.  In  an  otherwise  perfectly  healthy  infant,  fed  on  pasteur- 
ized milk,  hematuria  was  the  only  gross  symptom.  Closer  examination 
revealed  a  very  mild  anemia,  a  slight  line  of  redness  along  the  gums, 
and  tenderness  of  the  tibiae  only  on  deep  pressure.  Antiscorbutic 
treatment  rapidly  cleared  up  these  symptoms,  which  otherwise  would 
have  developed  a  full  picture  of  scorbutus.  An  infant,  aged  eleven 
months,  was  placed  on  a  raw  milk  mixture  containing  excessive  fat 
(7  per  cent.).  It  gained  satisfactorily  until  it  developed  a  .slight  tem- 
perature above  normal,  a  slight  tenilerness  on  manipulation  of  the 
left  thigh  and  leg.  The  teeth  and  gums  were  normal  except  that  there 
was  a  small,  bluish-red  cushion  over  the  situation  of  the  left  lower 
canine,  no  tooth  being  felt.  A  diagnosis  of  osteomyelitis  had  been 
made,  there  being  a  high  leukocyte  count.  The  diagnosis  was  scor- 
butus (due  to  the  excess  of  fat  in  the  food),  causing  the  pain  in  the  thigh 
and  hemorrhage  in  the  left  canine  tooth-sac.  Upf)n  a  proper  food 
the  infant  made  a  complete  recovery.  It  is  not  uncommon  in  infants 
of  about  six  months  who  are  apparently  thriving,  to  find  tenderness 
over  the  tibiae  on  deep  pressure.  Such  infants  may  have  rickets,  but 
the  tenderness  in  question  is  scorbutic,  and  the  test  of  correctness  of  the 
supposition  is  the  rapid  response  to  a  change  of  diet  aimed  at  warding 
ofi'  a  full  development  of  scorbutus. 
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(5|Spontaneous  Rupture  of  Pyosalpinx  into  the  General  Peritoneal  Cavity 
Producing  Acute  Diffuse  Peritonitis.  IinNNKV  {Surr/.,  (!i/ii.,  (iml  Oh.st., 
UK)!),  ix,  542)  has  (|uite  carefully  studied  the  literature  of  this  sui)ject 
and  from  this  sttuly  has  concluded  that:     Spontaneous  rupture  of  a 
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pyosalpinx  or  tubo-ovarian  abscess  into  the  general  peritoneal  cavity, 
producing  acute  fulminating  peritonitis  is  a  very  rare  accident.  In  the 
severity  of  its  symptoms  it  usually  resembles  other  forms  of  perforative 
peritonitis.  It  conforms  to  the  general  rule  obtaining  in  such  cases, 
that  the  earlier  operation  is  performed,  the  greater  is  the  chance  of 
recovery.  It  is  a  very  momentous  accident,  having  a  mortality  of  30 
per  cent.,  even  in  those  cases  in  which  operation  is  made  during  the 
first  twelve  hours.  It  should  be  considered  as  the  possible  causative 
agent  in  all  cases  of  acute  general  peritonitis  of  obscure  origin  occurring 
in  females.     Its  proper  treatment  is  immediate  operation. 

The  Later  Results  of  Ovariotomy. — Hofmeier  {Surg.,  Gyn.,  and  Obst., 
1909,  ix,  381)  carefully  discussed  the  later  results  of  ovariotomy,  giving 
each  pathological  condition  careful,  though  not  exhaustive,  consid- 
eration. Hofmeier  believes  fully  5  per  cent,  of  ovarian  carcinomas 
are  secondary.  He  has  operated  on  59  cases  of  the  ovary,  in  43  of 
which  but  one  ovary  was  involved.  In  22  of  the  latter  the  affected 
ovary  only  was  removed.  The  first  of  these  is  living,  eighteen  years 
after  the  operation.  She  bore  a  child  one  year  after  the  operation  ami 
is  now  forty-five  years  of  age.  While  Hofmeier  believes  operation  should 
be  performed  in  all  cases  in  which  removal  seems  possible,  yet  in  unilateral 
involvement  he  recommends  leaving  the  second  ovary  in  young  women. 
If  both  ovaries  are  involved,  and  then  only,  is  removal  of  the  uterus 
recommended.  [Hofmeier's  statistics  in  operation  for  cancer  of  the 
ovary  are  better  than  those  of  this  country. — J.  W.  B.] 

Abdominal  Myomectomy  for  Large  Uterine  Fibroids.^ — Kl  hx  and  Frk  k 
(Amer.  Jour.  Obst.,  1909,  Ix,  443),  after  discussing  the  literature  of 
hysterectomy  and  myomectomy  for  fibroids  of  the  uterus,  reports  a 
series  of  ten  successful  myomectomies.  In  this  paper  are  draAvn  the 
conclusions:  (1)  That  myomectomy  is  especially  indicated  in  women 
under  forty  years  of  age  in  which  the  genital  tract  can  be  left  intact; 
(2)  the  limits  of  myomectomy  should  be  extended  under  proper  techni(|ue 
to  cover  part  of  the  field  of  supravaginal  hysterectomy;  and,  (3)  myo- 
mectomy is  the  operation  of  choice  for  fibroids  of  the  lower  uterine 
segment  in  pregnancy. 


Hemorrhagic  Uteri;  Myopathic  Uterine  Hemorrhage. — B.  H.  Anspach 

{Surrf.,  Gyn.,  and  Obst.,  1909,  ix,  315)  bcHevcs  the  arteriosclerosis  to 
which  the  terms  "apoplexia  uteri"  and  "intractable  hemorrhage" 
have  been  applied  is  nothing  more  than  a  normal  sclerosis  and  oblitera- 
tion of  the  vascular  channels  of  the  uterus  occurring  in  due  proportion 
to  the  parity  and  the  age  of  the  incHvidual.  In  only  two  of  the  cases 
reported  in  the  literatvn'e  or  collected  by  Anspach  were  the  uterine 
arteries  calcified  in  a  woman  who  had  not  passed  the  meopause.  In 
these  two  exceptions  the  patients  had  reached  the  usual  age  for  the 
occurrence  of  the  menopause.  The  normal  atrophy  of  the  uterus, 
which  begins  about  the  time  of  the  menopause,  atl'ccts  the  muscle  a 
little  mure  than  it  does  the  connective  tissue,  but  this  ])]avs  no  part 
in  producing  hemorrhage.  Anspa<li  believes  the  lieniorrliagi's  in  condi- 
tions of  this  kind  are  due  to  fungous  etidoiiietritis,  liypertrophied  and 
(ystic  cervix,  dispiacenieut  of  the  uterus,  inllaunuatory  U>sions  of  the 
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adnexa  or  the  cellular  tissue  of  the  pelvis,  or  congestion  of  the  pelvic 
bloodvessels  from  general  weakness,  cardiac  or  renal  disease. 


The  Air  of  the  Operation  Room  as  a  Possible  Factor  in  the  Infection  of 
Wounds. — H.  Koim  {Amcr.  Jour.  Obst.,  lyuiJ.  Ix,  451j  has  conducted 
a  series  of  experiments  to  determine  the  relative  infectivity  of  the  air 
in  his  gynecological  operating  room  in  the  Lakeside  Hospital  under 
varied  conditions.  The  experiments  were  made  in  five  series:  (1) 
The  floor  was  washed  with  a  1  to  1000  corrosive  sublimate  solution; 
(2)  the  washing  was  done  with  1  to  20  carbolic  acid  solution;  (3) with  plain 
water;  (4)  no  preparation  of  the  floor  was  made;  and  (5)  the  series  was 
composed  of  observations  in  other  rooms  and  without  any  preparation 
of  the  floor.  The  use  and  non-use  of  a  fan  was  also  a  feature  of  every 
series.  Robb  concludes  that  the  use  of  antiseptics  on  the  floor  markedly 
lessened  the  number  of  bacteria  in  the  air.  ^lore  notable  was  the  effect 
of  the  degree  of  cleanliness  of  the  walls  of  the  room.  The  eft'ect  of  the 
fan  was  concluded  to  be  nearly  a  negligible  matter. 

Advantage  of  the  Combined  Intra-  and  Extraperitoneal  Ureterolith- 
otomy for  the  Removal  of  Stones  from  the  Lower  Ureter. — Jonas  {Amer. 
.Jour.  Obst.,  I'JO'.l,  Ix,  72S)  believes  the  pr(j{)er  treatment  for  stone  in 
the  lower  ureter  is  the  combined  intraperitoneal  and  extraperitoneal 
ureterolithotomy.  The  intraperitoneal  part  of  the  operation  sers'es 
for  exploration  and  for  the  removal  of  conditions  which  are  possible 
etiological  factors  in  the  lodging  and  formation  of  stones.  It  also 
frequently  makes  the  finding  of  the  stone  easier.  The  extraperitoneal 
steps  ser^'e  for  the  removal  of  the  stone.  Stones  liigher  up,  at  the 
crossing  of  the  ureter  and  the  iliac  vessels  can  be  removed  by  this  com- 
bined route,  as  described  and  first  emphasized  by  Gibbons.  Should 
it  be  difficult  to  push  the  peritoneum  back  far  enough,  it  might  become 
necessary  to  add  McBurney's  gridiron  incision.  In  this  way,  a  flap 
is  formed  which  gives  complete  access  to  the  whole  ureter  from  its 
point  of  crossing  with  the  iliac  vessels  to  the  bladder.  The  shape  of 
the  entire  incision  is  analogous  to  the  cut  described  by  Fowler  for  the 
extraperitoneal  removal  of  ureteral  stones  in  the  lower  ureter  and  now 
frequently  advocated  for  the  ligation  of  the  common  iliac  artery. 
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The  Ultimate  Results  of  the  Conservative  Treatment  of  Chronic  Sup- 
purative Middle-ear  Disease.— Vogt  (Zt.'<c/ir.  f.  Olinnlnilkuudc,  1W9, 
Iviii,  2SS). — The  author's  report  is  based  upon  the  obser\ation  of  148 
cases  at  least  two  and  one-half  years  after  cessation  of  treatment,  tho.se 
cases  only  being  recorded  as  healed  in  which  the  discharge  had  entirely 


922  PROGRESS    OF   MEDICAL   SCIENCE 

ceased.  The  treatment,  in  the  simple  middle-ear  cases  included 
cleansing  by  means  of  normal  salt  solution  followed  by  careful  drying, 
removal  of  secretion  by  suction,  the  use  of  10  per  cent,  boroglycerin, 
for  the  softening  of  the  crusts,  endonasal  treatment,  middle-ear  irriga- 
tion through  the  tympanopharyngeal  tube,  in  some  cases  ossiculectomy, 
instillation  of  solution  of  boric  acid  in  alcohol  with  glycerin  or  of  sub- 
limate, touching  with  silver  nitrate,  and  the  insufflation  of  boric  acid. 
In  the  cases  with  suppuration  in  the  epitympanum  the  middle-ear 
syringe  was  used,  and  in  all  cases  when  indicated  due  attention  was 
given  to  hygiene  and  to  general  medication.  Of  the  90  cases  of  simple 
suppurative  middle-ear  disease,  34  were  healed  and  had  so  remained 
up  to  the  time  of  observation;  there  had  been  9  relapses,  32  had  been 
improved,  and  15  were  unhealed.  Of  the  58  epitympanic  cases,  23 
were  healed,  there  were  5  relapses,  21  were  improved,  and  9  were 
unhealed. 


Quantitative  Determination  of  Caloric  Nystagmus  in  the  Normal  Laby- 
rinth.— KiPKOFF  {Passows  Beitrdge,  1909,  ii,  129). — In  order  definitely 
to  test  the  increase  or  decrease  of  excitability  of  the  vestibular  end 
apparatus,  the  determination  of  the  vestibular  reaction,  in  patients 
with  normal  labyrinths,  was  undertaken  by  the  author  by  irrigation 
of  the  ear  with  water  of  a  temperature  of  80°  F.,  the  patient  looking 
fixedly  in  a  direction  opposite  to  that  of  the  irrigated  ear,  and  the 
moment  noted  when  the  nystagmus  began.  This  notation  was  effected 
by  means  of  a  stop  watch  started  at  the  moment  of  commencement  of 
irrigation,  the  moment  when  the  nystagmus  began  being  noted  and 
the  patient  then  directed  to  look  straight  forward,  the  moment  of 
recurrence  of  the  nystagmus  being  again  noted,  the  irrigation  being 
then  immediately  stopped,  and  a  further  time  note  made  of  the  dura- 
tion of  the  nystagmus,  to  the  point  of  its  complete  disappearance.  As 
the  result  of  this  examination,  in  34  cases,  a  duration  of  irrigation, 
inider  the  above-named  conditions,  with  the  eyes  directed  away  from 
the  irrigated  ear,  of  from  15"  to  45"  was  sufficient  to  iniluce  nystagnnis, 
but  the  investigation  was  continued  also  in  cases  both  of  non-suppurative 
and  of  suppurative  middle-ear  disease,  in  cases  of  total  destruction  of 
the  drinn  head,  of  middle-ear  suppuration  after  the  radical  operation, 
in  inflannnation  of  the  external  auditory  canal,  and  in  acute  disease 
of  the  middle  ear  with  the  following  results:  The  nystagnnis  symp- 
toms apj)eared  most  speedily  in  the  cases  of  total  defect  of  the  drum- 
head, with  ei)idermatization  of  the  labyrinth  wall  and  in  the  cases 
which  had  undergone  the  radical  operation;  next  in  order  came  the 
normal  cases,  then  the  chronic  siip))ur;ilive  cases,  and  finally,  the  acute 
suppurative  and  the  cases  of  inflanunatioii  of  the  external  canal.  The 
averag(!  duration  of  the  nystagmus  was,  in  the  normal  and  in  the  acute 
cases,  from  1',  55"  to  3',  5";  in  the  chronic  suppurative  and  in  the 
healed  cases  from  V,  25"  to  2',  45". 


Otosclerosis. — Tfieodor  Heimann  {Si.rtmifh  Tiitcrtuiliinial  Mnlical 
CoiK/irs.t,  Budapest,  1909,  p.  183).- The  couclusioiis  (h'awn  by  the 
author,  ill  the  end  of  a  long,  careftilly  studied  ;in(l  critically  pres(>nt(>d 
tslacuicut  t»f  the  present  knowledge  U|)i)n  this  sul)jeet,  to  which  his 
now  personal  investigations  have   largely  conlribiiled,  are  as  follows: 
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(1)  The  structural  hasis  of  tlic  so-called  otosclerosis  consists  in  a  hony 
ankvlosis  of  the  stapediovestihuhir  joint.  (2)  From  the  anatomical 
l)athologicHl  investigations  so  far  made  it  would  seem  probable  that 
the  fixation  of  the  stapes  is  the  result  of  an  inflammatory  process  of 
individual  origin,  Avhich,  while  primarily  it  may  have  included  the 
whole,  or  a  large  part,  of  the  tympanic  nmcosa,  has  specially  localized 
itself  in  the  neighborhood  of  the  labyrinth  window.  (3)  While,  from 
the  observations  thus  far  made,  the  supposition  of  a  primary  osteitis 
of  the  labyrinth  capsule  exhibiting  itself  in  the  region  of  the  stapes 
cannot  be  excluded,  the  grounds  for  such  a  conception  are  not  entirely 
conclusive,  and  do  not  sufficiently  explain  the  considerable  and  ])ro- 
gressivc  disturbance  of  hearing,  without  participation  of  the  stai)edio- 
vestibular  articulation  or  the  terminal  nerve-ending  ai)j)aratus  of  the 
labyrinth.  (4)  The  sole  and  important  cause  of  the  disturbance  of 
hearing,  and  other  symptoms,  in  the  so-called  otosclerosis  is  a  fixation 
of  the  stapes  in  the  oval  window,  without  differentiation  as  to  the 
means  by  which  this  condition  is  l)rought  about,  whether  originating 
iti  the  middle  ear,  in  the  labyrinth,  or  existing  as  a  congenital  defect. 
("))  The  i)rincipal  cause  of  the  otosclerosis  nuist  be  regarded  as  a  dis- 
turbance of  general  nutrition  without  reference  to  its  origin,  ((i) 
Previous  experience  shows  that  heredity,  anemia,  syi)hilis,  gestation, 
advanced  age,  and  the  female  sex  especially  dispose  to  this  disease, 
the  cause  of  which  in  many  cases  remains  unexplained.  (7)  Ivong 
and  careful  investigation  would  be  required  to  determine  whether 
or  not  this  disease  is  de])endent  upon  local  causes,  such  as  diseases  of 
the  upper  respiratory  tract,  and  particularly  of  the  nose  and  naso- 
j)harvnx.  (S)  The  otosclerosis  is  to  l)e  regarded  as  the  localizati(m 
effect  of  a  general  disturbance  of  nutrition,  evidencing  itself  in  the  car. 
(i))  The  clinical  i)icture  of  otosclerosis  has,  in  certain  cases,  a  strong 
resemblance  to  that  occurring  in  the  adhesive  j)rocesses,  of  which  fixa- 
tion of  the  stapes  is  an  accompaniment.  (10)  A  definite  therapeutic 
effect  can  be  attained  only  by  general  treatment;  local  treatment  is 
ineffective  in  the  true  j)rimary  cases  of  otosclerosis.  (11)  The  expres- 
sion otosclerosis,  Avhich  corresponds  neither  to  the  structural  nor  to 
the  clinical  picture  of  this  disease,  and  is  liable  to  lead  to  misunder- 
standing, should  be,  with  the  corresponding  term,  "dry  middle-ear 
catarrh,"  al)solutely  abandonetl,  and  the  title  "periostitis  ossificans 
stapediovestibularis"  substituted  for  it.  (12)  Should  further  investi- 
gation determine  that  the  disease  originates  j)rimarily  in  the  lal)yrinth 
caj)sule  and  is  of  infianuiiatory  origin,  the  term  "Ostitis  vascularis 
stapediovestibularis"  would  be  preferal)le. 
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Vaccine  Immunity. — Supfle  (Archiv  f.  Hygiene,  1910,  Ixviii,  301) 
closes  an  investigation  of  this  subject  with  the  following  conclusions:  (1 ) 
The  local  insertion  of  a  vaccine  results  in  only  a  local  reproduction 
of  the  virus.  (2)  Immunity  results  from  the  gradual  extension  of 
the  effects  of  the  virus  from  the  point  of  inoculation.  (3)  This  im- 
munity is  histogenetic.  (4)  Cutaneous  immunity  results  from  either 
subcutaneous  or  intravenous  vaccination.  (5)  Lymph  heated  to  60° 
induces,  though  not  constantly,  a  cutaneous  immunity.  (6)  When 
lymph  is  dialyzed,  one  obtains  a  dyalysate  which,  when  introduced 
subcutaneously,  induces  in  many  instances  a  partial  immunity  to  sub- 
sequent cutaneous  vaccination.  (7)  After  cutaneous,  subcutaneous, 
or  intravenous  inoculation  the  blood  serum,  sometimes,  not  constantly, 
contains  antibodies  which  are  capable  of  destroying  the  virus. 


The  Poisonous  Effects  of  Sodium  Sulphite. — Kionka  (Arrhiv  f.  Hy- 
giene, Ixvii)  found  that  continued  feeding  of  small  animals  with  motleratc 
doses  of  sodium  sulphite  had  no  recognizable  effect  upon  their  growth 
or  health,  but  after  death  he  found  many  hemorrhagic  spots  in  various 
organs  and  tissues.  He  killed  his  animals  by  washing  out  the  blood- 
vessels with  a  dilute  solution  of  indigocarmin.  With  the  heart  beat- 
ing this  coloring  matter  is  supposed  to  be  carried  to  all  the  tissues, 
but  fails  to  reach  any  ])ortions  cut  off  by  rupture  of  a  vessel.  On  the 
other  hand,  hemorrhages  would  be  recognized  as  dark  blue  sj^ots. 
Lehmann  and  Trautwein  (Ibid.,  OS)  have  gone  over  this  work,  but 
suspecting  that  the  hemorrhages  might  be  due  to  the  mode  of  death, 
killed  their  animals  with  chloroform  slowly  administered  so  as  to  avoid 
a  death  struggle.  The  animals  employed  were  cats  and  dogs.  The 
amount  varied  from  15  to  30  mg.  per  kilo  per  day.  and  the  feeding  was 
continued  for  two  hundred  days.  The  animals  took  the  food  contain- 
ing the  sulphite  readily,  grew  normally,  and  at  the  end  of  the  j)eri()d 
appeared  in  perfect  health.  When  killed  no  lesion,  cither  macro- 
scopic or  microscopic,  attributable  to  the  sulphite,  could  be  detected. 
The  doses  given  were  equivalent  to  from  3.7  to  18.7  grams  of  pure 
crystalline  sodium  sulphite  per  day  to  a  man  of  75  kilos.  These  in- 
vestigators conclude  that  moderate  amounts  of  suljihite  may  l)e  absorbed 
fron\  the  stomach,  oxitiized  to  sulphate,  and  eliminated  without  harm 
to  the  individual.  They  are,  however,  careful  to  state  that  this  finding 
should  not  be  interpreted  as  supplying  any  jiistification  of  the  use  of 
sulphite  as  a  preseiTative  in  meat.  SMli)hite  is  used  as  a  preservative 
for  chopped  meats,  such  as  the  so-called  Hamburger  st<>aks,  l)ecause 
it  restores  the  color  to  ])utrid  bits  that  could  not  be  sold  without  this 
sophistication.     This  is  the  real  and  truly  valid  objections  to  its  use. 
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Nickel  Utensils. — Leiimaxn  (Archiv.  f.  Hygiene,  Ixviii,  A'l\)  has  in- 
vestigated the  possibihty  of  poisoning  from  eooking  utensils  made  of 
nickel.  Whether  we  will  or  not,  we  do  get  more  or  less  of  the  widely 
distributed  metals,  as  iron  and  copper,  in  our  food,  but  this  is  not 
true  of  nickel.  Some  foods  do  take  up  small  quantities  of  nickel 
when  prepared  in  vessels  made  of  this  metal.  Lehmann  finds  that 
if  all  the  food  eaten  by  a  man  be  prepared  in  nickel  he  might  get  a 
maximum  of  2  milligrams  of  the  metal  per  kilo  of  body  weight  per 
day,  and  from  his  experiments  on  cats  and  dogs  he  concludes  that 
this  would  do  no  harm. 


Pseudomeningococci  in  the  Throats  of  Healthy  Children. — In  S  ])cr 
cent,  of  150  school  children  examined,  Lieberkxecht  {Archiv  f.  Hy- 
giene, Ixviii,  443)  foimd  pseudomeningococci.  None  of  these  children 
had  been  exposed  to  meningitis.  With  one  exception,  none  of  these 
organisms  could  be  distinguished  by  cultural  methods  from  the  real 
meningococcus.  This  one  gave  a  yellow  growth  on  potato.  At  a 
temperature  of  55°  and  after  twenty-four  hours  they  were  agglutinated 
by  specific  serum  in  high  dilution,  while  the  serum  of  a  normal  rabbit 
had  no  effect,  1  to  20.  On  saccharine  media  these  growths  cannot 
be  distinguished  from  the  real.  They  grow  well  in  })ure  culture  on 
placental  agar  and  in  blood  serum.  On  the  addition  of  hematin  to 
normal  agar  they  grow  abundantly  and  retain  their  vitality  for  a  month. 
The  addition  of  the  saccharate  of  iron  to  ordinary  or  placental  agar 
improves  the  growth  on  these  media  satisfactorily  at  cither  room  or 
blood  temperature. 


On  Being  Tired. — Bruxtox  {Practitioner,  Ixxxiii,  409)  discusses  fatigue 
under  the  above  title  \\\  his  usual  charming  style.  He  seems  inclined 
to  the  theory  of  Weichardt  of  fatigue  toxins  and  antitoxins.  However, 
he  refers  to  the  well-know  n  custom  of  Alpine  guides  to  prevent  or 
relieve  fatigue  by  taking  food  every  two  hours,  and  he  thinks  that 
the  effect  of  food  in  relieving  fatigue  is  so  rapid  that  there  is  not  time 
for  absorption  of  the  food,  and  that  the  action  is  an  indirect  one.  The 
chemistry  of  the  fatigue  toxins  has  not  been  determined,  but  Brimton 
thinks  them  allied  to  ammonia  or  the  compound  ammonias.  These 
are  probably  formed  in  the  liver,  or  result  there  from  the  inability  of 
the  liver  fully  to  convert  ammonia  salts  into  urea,  the  stimulus  for 
which  may  be  found  in  the  intestinal  walls.  In  addition  to  this  the 
toxins  may  be  formed  by  bacteria,  such  as  the  colon  bacillus.  The 
antitoxins  may  be  greatly  developed  by  proper  training.  Hard  work 
produces  fatigue  toxins,  and  these  in  turn  lead  to  the  development 
of  the  antibodies.  "I  do  not  mean  that  it  is  right  to  assume  that  in 
ner\'ous  Americans  worry  produces  fatigue,  but  it  would  almost  seem 
so  from  the  fact  that  they  very  commonly  say,  'You  make  me  tired,' 
instead  of  saying,  'you  trouble'  or  'you  worry  me.'  One  of  the  curious 
things  about  emotional  fatigue  is  the  rapidity  with  which  it  comes  on, 
and  this  may  possibly  be  explained  by  the  fact  that  Weichardt  found 
that  the  gray  substance  of  the  brain  yields  a  fatigue  toxin  of  great 
power."  Cardiac  dilatation  is  especially  liable  to  occur  in  rapidly 
growing  children,  and  is  often  the  cause  of  the  tired  feeling  of  which 
they  complain.     This  is  one  of  the  reasons  why  systematic  physical 
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training  should  not  be  developed  in  the  sehools  save  under  competent 
medical  supervision.  ^Yhen  the  training  is  properly  graded  not  only 
do  the  muscles  become  stronger  and  less  easily  fatigued,  but  the  heart 
acquires  additional  strength.  The  famous  wrestler  ]\Iilo,  of  Crotona, 
carried  a  newly  born  calf  day  by  day  until  it  developed  into  a  fully 
grown  bull.  Muscular  training  may  help  us  to  bear  even  that  form 
of  fatigue  that  comes  from  worry  and  mental  depression.  "Among 
all  games,  those  of  ball  have  been  favorites,  and  they  not  only  give 
pleasure  and  exercise  to  the  muscles,  but  they  tend  to  increase  the 
power  of  coordination,  which  is  of  much  more  value  than  simple 
nuiscular  power."  There  is  a  painting  on  an  Egyptian  tomb  about 
3.")(K)  years  old,  showing  ladies  tossing  balls.  "A  very  interesting 
problem  may  yet  turn  out  to  be  the  relationship  between  intestinal 
toxemia  and  the  statement  which  has  been  put  into  the  mouth  of  the 
unemi)loyable  British  workman:  'I  eats  well,  I  drinks  well,  I  sleeps 
well,  but  when  I  see  a  job  of  work  coming  along,  I'm  all  of  a  tremble.'  " 


Health  in  the  Tropics. — Charles  {Practitioner,  Ixxxiv,  13)  gives  his 
experience  in  preserving  the  health  of  his  family  in  India.  Only  boiled 
water  should  be  used.  ^Sleat  must  come  to  the  table  straight  from 
the  fire.  Alcohol  is  Avholly  unnecessary.  Only  those  fruits  that 
possess  a  rind  that  can  be  stripped  off  clean  should  be  eaten.  This 
excludes  grapes,  but  permits  oranges,  l)anannas,  apples,  and  pears. 
A  filter  should  not  be  used,  for  its  care  is  sure  to  be  neglected.  Cloth- 
ing must  be  regulated  by  the  temperature  of  the  day  and  not  by  the 
season  of  the  year.  The  "Kummerband,"  or  abdominal  binder  of 
flannel,  is  not  needed  by  a  healthy  man.  Perfect  cleanliness  and  the 
use  of  carbolic  soap  are  the  best  prophylactics  for  the  dhobie  itch. 
Even  in  the  hottest  weather  a  light  blanket  should  be  provided,  for 
about  3  A.M.  there  is  a  sudden  fall  in  the  temperature.  Low  shoes 
permit  the  mosquitos  to  bite  the  ankles,  and  top  boots  should  be  worn. 
Quinine  and  nets  are  necessary.  When  a  man  begins  to  worry  he 
shr)uld  leave  the  tropics,  and  only  those  in  good  health  should  go  there. 
The  (jovernment  gives  one  year's  leave  in  five,  and  the  Government 
would  not  do  this  had  it  not  been  found  necessary. 
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forms  of  epilepsy,  417 
Operations  on  skull,  909 
Optic  atrophy  from  use  of  atoxj-1  and 

arsacetin,  140 
Orthopedic  operations,  convulsions  fol- 
lowing, 605 
Osier,  W.,  certain  vasomotor,  sensory, 
and  muscular  jihenomena  associated 
with  cervical  rib,  469 
Osteomas,   of  tracheal  mucous  mem- 
brane, 464 
Otitic  meningitis,  acute,  treatment  of, 

157 
Otosclerosis,  922 

Ovarian  abscess  containing  a  Iuml)ri- 
coid  worm,  772 
cyst  with  twisted  pedicle  compli- 
cating pregnancy,  771 
displacements,  461 
papillaiy  adenocarcinoma,  462 
tumor,  removal  of,  774 
Ovariotomy,  later  results  of,  920 


Ovariotomy  and  myomectomj' earl)- in 

pregnancy,  771 
Ozena,  paraffin  injections  in,  463 


Paralysis,  infantile,  756 
Paratyphoid  fever,  epidemic  of,  598 
Paroxysmal  arteriospasm  with  hyper- 
tension in  the  gastric  crises  of  tabes, 
631 
Pathogenesis  of  toxemia  of  pregnancy, 

828 
Pellagra  and  some  of  its  problems,  1 
Pelvic  and  static  disorders,  influence  of 
corsets    and   high-heeled    shoes    on 
symptoms  of,  307 
Pelvis,  operation  for  a  chronic  inflam- 
matory mass  in,  619 
Pemberton,  R.,  metabolism  of  mj^as- 

thenia  gravis,  816 
Pentose,  urine  containing,  357 
Pentosuria,  essential,  349 
Peptid-splitting  ferment  in  cancer  of 

stomach,  284 
Pernicious  anemia,  611 

pathogenesis  of,  154 
nausea  of  pregnancy,  adrenalin  in, 
615 
Peripheral  sensation  during  pregnancy, 

771 
Peritoneal  adhesions,    significance   of, 

306 
Peritonitis,  acute  diffuse,  919 
Pertussis,  treatment  of,  with  eucalj'p- 

tus,  298 
Phenoltetrachlorphthalein,  60S 
Physiological  saline  solution,  infusion 

of,  909 
Pituitary  body,  function  of,  473 
I'neumococcic  meningitis,  acute,  536 
Pneumonia,  756 

action  of  leukocj'tic  extracts  on 

course  of,  662 
treatment   of,    bv   leukocytic  ex- 
tract, 131 
Poliomyelitis,  acute,  769 
anterior,  611 

exi')erimental,  transmission  of, 
132 
Polyliydraninios      complicated       with 

u'tlcma,  457 
Postoi^erative  jx>ritoncal  adhesions,  150 
Pregnancy    complicated    by    nephrec- 
tomy and  ovariotomy,  458 
occurring  after  ojK^rations  for  cor- 
rection  of    retroflexion,    results 
of,  772 
toxemia  of,  828 
Proctosigmoiditis,  treatment  of,  911 
I'rolupse  of  uteru-s  618 
I'rostatectt)mies,  suprapulnc,  72 
Protozoa  in  blood  in  typhus  fever,  312 


INDEX 


933 


l^seudomeningococci     in     throats     of 

healthy  children,  925 
Puerperal  period,  position  of  patient 
during,  147 
sepsis,  surgical  treatment  of,  616 
septic  infection;  770 
Pulmonary  tuberculosis,  905  i 

murmurs  in,  70S 
rurgati\es,  subcutaneous,  608  | 

Purpura  hivmorrhagica  due  to  benzol 
poisoning,  59S 
Henoch's,  612 
Pvosalpinx,    spontaneous   rupture   of, 
"919 


Q 


Quantitative  determination  of  caloric 
nystagmus  in  the  normal  labyrinth, 
922 

index    to    tuberculin    treatment, 
130 


Rachitis,  use  of  phosphorus  in,  141 
Rat-bite  fever,  757  I 

Raynaud's  disease,  105,  238  j 

Refractive  anomalies  and  emmetropia, 

etiology  of,  152 
Resection  of  middle  portion  of  duo- 
denum, 135 
Resection  of  posterior  spinal  roots,  822 
Retention  of  pieces  of  placenta  with 
the  occurrence  of  fever,  treatment 
of,  144 
Retina,  detachment  of,  775 
Retrodisplacement  of  uterus,  773 
Retroflexio  uteri,  combination  of  Pfan- 
nenstiel's    transverse    incision    and 
shortening  of   the   round   ligaments 
in  operative  treatment  of,  148 
Reviews — 

Abbott,     Principles     of     Bacteri- 
ology, 280 
Adami,   Principles  of  Pathologj', 

745 
AUbutt,  System  of  Medicine,  274 
Ashton,   Practice  of  Gynecology, 

433 
Bacon,  Manual  of  Otology,  125 
Balfour,    Third    Report    of    the 
Welcome  Research  Laboratories 
at  the  ( Jordon  Memorial  College, 
Kartoinn.  899 
Ballenger,   Diseases  of  the  Nose, 

Throat,  and  Ear,  434 
Bandler,  Medical  Gynecology,  901 
Blackburn,     Illustrations    of    the 
Gross  Morbid  Anatomy  of  the 
Brain  in  the  Insane,  126 
Burton-Fanning,   Open-air  Treat- 
ment of  Pulmonarj-  Tuberculo- 
sis, 591 
Cabot,  Physical  Diagnosis,  281 


Reviews — 

Calkins,  Protozoology,  120 
Chapin,   Theory  and   Practice  of 

Infant  Feeding,  435 
CoUum,   Practice  of  Anesthetics, 

435 
Da  Costa,  Principles  and  Practice 

of  Physical  Diagnosis,  122 
Ehrlich,  Experimental  Researches 

on  Specific  Therapeutics,  432 
Emerv,    Immunity    and    Specific 

Therapy,  432 
Freud,  Hysteria  and  Other  Ps}'- 

choneuroses,  430 
Garceau,  Tumors  of  Kidney,  593 
Hare,  Practical  Therapeutics,  902 
Progressive  Medicine,  431, 900 
Harvard,  Manual  of  Military  Hy- 
giene for  the  Military  Services 
■    of  the  I'nited  States,  437 
Herbert,  Cataract  Extraction,  751 
Hirschman,  Diseases  of  Rectum, 

592 
Hirst,  Text-book  of  Obstetrics,  902 
Hort,   Rational   Immunization   in 

the    Treatment    of    Pulmonary 

Tuberculosis,  594 
Hunter,  Severest  Anemias,  427 
Kerley,  Short  Talks  wdth  Young 

Mothers  on  the  Management  of 

Infants    and    Young    Children, 

596 
Kimber,  Anatomy  and  Physiology 

for  Nurses,  588 
Knight,    Diseases    of    the    Nose, 

Throat,  and  Ear,  594 
Knopf,  Tuberculosis,  124 
Krause,     Clinical     Diagnosis     of 

Internal  Disease,  750 
Liebe,  Vorlesungen    iiber  Tuber- 

kulose,  280 
Long,     Physiological     Chemistrs", 

749 
Lucas-Championni^re,  Pratique  de 

la  Chirurgie  Antiseptique,  278 

Mclsaac,  Elements  of  Hygiene  for 

Schools,  587 

Hygiene  for  Nurses,  588 

Bacteriology  for  Nurses,  588 

McKenzie,  Exercise  in  Education 

and  Medicine,  115 
Martin,  Surgical  Diagnosis,  272 
Minot,     The     Problem     of     Age, 

Growth,  and  Death,  118 
Moore,   Historj*  of   the   Study  of 

Medicine  in  the  British  Isles,  124 
Ritchie,  Human  Physiology,  590 
Seward,  Darwin  and  Modern  Sci- 
ence, 428 
Schultze,  Atlas  und  Grundriss  der 

To|X)graphischen      und     Ange- 

wandten  Anatomic,  437 
Sinclair,  Semmelweis,  586 
I         Simon,  Manual  of  Chemistry,  592 
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Re\news — 

Snow,    Therapeutics    of    Eadiant 
Light  and  Heat  and  Convective 
Heat,  282 
Soddy,  Interpretation  of  Radium, 

904 
Starr,    Organic    and    Functional 

Nervous  Diseases,  903 
Stewart,     Practical     Gynecology, 

5S9 
Thompson,     Practical     Dietetics, 

438 
William,  Manual  of  Bacteriology, 

436 
Wilson,  Medical  Diagnosis,  897 
Winter,     Text-book    of    Gyneco- 
logical Diagnosis,  276 
Wharton,    Minor   and    Operative 

Surgerj-,  433 
Wood,      Chemical      and      Micro- 
scopical Diagnosis,  750 
Yearsley,  Diseases  of  the  Ear,  752 
Rheumatic  fever,  treatment  of,  328 
Rhinopharyngeal     fibroma     fatal  '  by 

intracranial  extension,  465 
Rhinopharyngocele,  463 
Rickets,  blood  in,  917 
Rickets,  foetal,  143 
Ritchie,  Human  Physiology,  590 
Rodman,  W.  L.,  inguinal  hernia,  188 
Rowland,  G.  A.,  acute  pneumococcic 

meningitis,  536 
Rupture  of  biceps  of  arm,  133 
of  foetal  membranes,  145 


8 


Saline  solution,  pure,  909 

Salomox's  test  in  diagnosis  of  cancer 
of  stomach,  623 

Sarcoma,  bone,  137 

of  extremities,  293 

or  primary  syphilis,  620 

Schloss,  O.  M.,  helminthiasis  in  chil- 
dren, 675 

Schultze,  Atlas  und  Grundriss  der 
Topographischen  und  Angewandten 
Anatomic,  437 

Scorbutus,  infantile,  919 

Secretory  gastric  stimulants,  experi- 
ments on,  599 

Septicemia,  influenzal,  527 

Serous  meningitis  in  typhoid  fever,  542 

Scrum  injections  on  the  cosinophiles 
and  mastzellen  in  man  and  animals, 
elTcct  of,  907 

Serum  therapy  of  epidemic  cerebrospi- 
nal meningitis,  295 

Seward,  Darwin  and  Modern  Science, 
42S 

Sheldon,  J.  G.,  hemorrhage  of  spleen, 
5S1 

Sliiiuider,  double  traumatic  dislocation 
of,  449 


Sinclair,  Semmelweis,  865 
Simon,  Manual  of  Chemistry,  592 
Skin,  disinfection  of,  with  tincture  of 
iodine,  601 
metastases  in  cancer  of  uterus,  148 
reaction   in    carcinoma   from    the 
subcutaneous  injection  of  human 
red  blood  cells,  264 
tuberculosis  of,  620 
I  Skull,  operations  on,  909 
I  vault  of,  traumatic  injuries  of,  292 

I  Snow,  Therapeutics  of  Radiant  Light 
I      and  Heat  and  Convective  Heat,  282 
Soddy,  Interpretation  of  Radium,  904 
Sodium  sulpliite,  poisonous  effects  of, 
,      924 

I  Solitary  false  neuroma,  884 
i  Spasticitv  and  athetosis,  treatment  of, 

822 
Spiller,  W.  G.,  syphilitic  paralysis  of 
the  trigeminal  nerve,  402 
treatment  of  spasticitj'  ami  athe- 
tosis by  resection  of  the  poste- 
rior spinal  roots,  822 
Spinal  cord,  glioma  of,  143 
Spine,  fracture-dislocations  of,  604 
Spirochieta    pallida   in    syphiUtic    eye 

lesions,  151 
Spleen,  hemorrhage  of,  581 
Sputum  test,  new,  283 
Staining   of   moist   preparations   with 

azure-eosin,  129 
Starr,  M.  A.,  Organic  and  Functional 
Nervous  Diseases,  903 
tumors  of  acoustic  nerve,  551 
Stasis     hemorrhages    resulting     from 
compression  of  thorax  and  abdomen, 
761 
Stein,  R.,  serous  meningitis  in  typhoid 
fever  and  its  treatment  by  iuml)ar 
puncture,  542 
Stem  pessar}'  for  amenorrhoea,  620 
Sterility,  stem  pessarj-  for,  620 
Stern,  H.,  adiposis  dolorosa  with  mvx- 

(x-dematous  manifestations,  359 
Stewart,  Practical  Gynecology,  589 
Stokes- A  dams     syndrome,     tiTatment 

of,  454 
Stomach,  cancer  of,  284,  443,  G23 

perforating  ulcer  of,  445 
Stont>s  in    lower    in-eter,   removal    of, 

921 
Strabi.smus,  treatment  of,  l>y  o|vratioi) 

upon  non-S(iuinting  eye.  153 
Stropiianthin,  action  Of".  (109,  610 
Suppurative    conditions    in    tiie    joint 
regions   in   infants  and  young  chil- 
dren. 300 
Suprapul)ic  prostatectomies,  72 
Suprasvniphvseal  Ce.-^arean  st^ction,  303, 
304 
section    for    jx>lvis    of    moderate 
contraction.  459 
.•^urgerv  of  heart,  133 
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Swartz,  M.  D.,  physiological  utiliza- 
tion of  some  complex  carbohy- 
drates, 422 

Syphilis,  lupus  or  tertiary,  620 
sarcoma  or  primary,  620 

Syphilitic  paralysis  of  trigeminal 
nerve,  402 


Tahes  dorsalis,  cranial  nerves  in,  406 

gastric  crises  of,  631 
Tachj'cardia,  paroxysmal,  442 
Talbot,  F.  B.,  treatment  of  intestinal 
indigestion  in  children  on  the  basis 
of  the  examination  of  the  stools  and 
caloric  values,  781 
Tapeworm,  dwarf,  769 
Tardj^  infection  following  operations, 

etiology  of,  776 
Tetany,  undescribed  symptom  of,  758 
Thompson,  Practical  Dietetics,  438 
Thrombo-angiitis  obliterans,   105 
Thrombophlebitis  with  |x?roneal  neu- 
ritis and  paralysis  following  supra- 
vaginal hysterectomy,  150 
Thyroid  gland,  active  substance  of,  600 
Tileston,  W.,  chronic  family  jaundice, 

847 
Tired,  on  being,  925 
Toxemia  of  pregnane}',  828  " 
Trachoma  in  Abruzzi,  Italy,  777 
Traumatic  coxa  vara  and  valga,  treat- 
ment of,  448 
Trephining    in    traumatic    injuries    of 

vault  of  skull,  292 
Trigeminal  nerve,  syphilitic  paralysis 

of,  402 
Tropics,  health  in,  926 
Trypanosomiasis,  investigations  upon, 

155 
Tubal  convulsions  and  the  mechanism 

of  tubal  occlusion,  anatomy  of,  774 
Tubercle  bacilli  in  circulating  blood, 

presence  of,  99 
Tuberculin   diagnosis   and    treatment, 
principles  of,  913 
therapy,  present  status  of,  51 
treatment     among     dispensary 
patients,  296 
quantitative  index  to,  130 
of  tuberculosis,  764 
Tuberculosis,  465 

bone  and  joint,  treatment  of,  762 
of  skin,  620 

of  gland  of  Bartholin,  306 
pulmonary,  732,  905 

interruption    of    pregnancv 

for,  303 

murmurs  in,  870 

urogenital,  761 

Tuberculous  meningitis,  612_ 

Tumors  of  acoustic  nerve,  551 

Typhlitis,  acute  primary,  603 


Typhoid  fever,  diet  in,  763 

high  caloric  diet  in,  27 
in  a  hemophilic  subject,  363 
in  children,  638 
protozoa  in  blood  in,  312 
serous  meningitis  in,  542 


U 


Ulcer  of  foot,  perforating,  603 
Ununited    fractures,    operative    treat- 
ment of,  135 
Ureter,  hernia  of,  289 

operations  on  the  lower  portion  of, 
65 
Ureteral  calculi,  606 

fistulas  as  sequels  of  pelvic  opera- 
tions, 149 
Ureterocele,  289 

Uric  acid,  excretion  of,  in  gouty  sub- 
jects, 129 
Urinary  ammonia  and  acidity,  deter- 
mination of,  806 
fistulas  in  women,  461 
Urine,  albumin,  in,  128 

containing  pentose,  357 
Urogenital  tuberculosis,  761 
Uterine  adenomyomas  to  rectum,  ex- 
tension of,  619 
carcinoma,  treatment  of,  460 
fibroids,  abdominal  myomectomy 

for,  920 
myomas,  enuclation  of,  774 
red  degeneration  of,  147 
Uterus,  cancer  of,  148 

chronic  inversion  of,  618 

fibromas  of,  461 

influence  of  a  bloodless  condition 

of,  614 
prolapse  of,  suprapubic  operation 

up(m  the  pelvic  floor  for,  618 
rctrodisplacement  of,  773 
retroversion    of,    new   method    of 
shortening  the  round  ligaments 
in,  150 
rupture  of,  458 
Utilization    of    some    complex    carbo- 
hydrates, 422 


Vaccine  immunity,  924 

and  serumtherapy  in  children,  301 
therapy,  general  principles  of,  607 
in  colon-bacillus  infection  of 
urinary  tract,  625 
Vaseline  in  treatment  of  dry  arthritis, 

911 
Vault  of  skull,  traumatic  injuries  of, 

292 
\'enous  pulse  under  normal  and  patho- 
logical conditions,  778 
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Veronal     in     treatment     of     deliriiun  1 
tremens,  441  ; 

Volvulus  of  intestines  as  a  disease  of 
hungiy  men,  450 

Voorsanger,  W.  C,  present  status  of 
tuberculin  therapy,  51 


W 

Wassermann    and    Noguchi    comple- 
ment-fixation   test   in   leprosy, 
725 
reactions,  technique  of,  82 
reaction,  600 
Weil,  R.,  antitryptic  activity  of  human 

blood  serum,  714 
Welch,    J.    E.,    normal    human   blood 
serum  as  a  curative  agent  in  hemo- 
philia neonatorum,  800 
AVilliam,  Manual  of  Bacteriology,  436 
Williams,  T.  A.,  cranial  nerves  in  tabes 
tlorsahs,   406 


Wilson,  Medical  Diagnosis,  897 

Winter,    Text-book    of    Gynecological 
Diagnosis,  276 

Wharton,   Minor  and   Operative  Sur- 
gery, 433 

AVood,    Chemical    and     Microscopical 
Diagnosis,  750 

Wounds    of    extremities    threatening 
gangrene,  treatment  of,  136 
of  lungs,  760 


X-RAYS  in  treatment  of  bone  and  joint 
tuberculosis,  762 


Yearsley,  Diseases  of  the  Ear,  752 
Yellow  glasses,  use  of,  777 
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